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FOREWORD

IN RECENT YEARS, the national investment in research and development has been
growing, but at a slower rate than in the fifties and early sixties. Despite this

R&D slowdown, industrial R&D support has been the major influence behind the
growth of research and development. It is uncertain, particularly in view of the
recent economic slowdown, whether industrial R&D spending will continue to post
significant gains. Yet, indr.c4rial research and development seems more important
than ever for the Nation's economic vo elfare.

At prese.lt, industrial research and development is undergoing a noticeable
change. Although primary emphasis still focuses on the traditional objectives of
achieving customer satisfaction, improving profitability through new and improved
products and processes, and servicing the Nation's defense and space programs, an
additional element, though still relatively modest in size is becoming increasingly
importantresearch and development in the area of the Nation's mounting social
and environmental problems. This research and development is not only directed
toward alleviating our current difficulties, but is also attempting tc identify and
minimile adverse effects which may accompany future scientific and technological
advances.

The National Science Foundation both conducts and sponsors surveys in the
various sectors of the economy to better understand changes in R&D emphasis, as
well as to measure the growth, magnitude, and. other characteristics of research and
development.(The data obtained from these surveys are published by the Founda-
tion and are designed to provide information useful to Government offficals,
legislators, and other individuals concerned with evaluating the role of research and
development in furthering the national welfare and ia the allocation of scientific
resources.)

This report presents the results of the 1969 survey of industrial research and
development and is the 15th in a series extending back to 1953) The report was
prepared in the Office of Economic and Manpower Studies, Thomas J. Mills, Head.
Data contained in the survey were collected and compiled by the Bureau of the
Census, U.S. Department of Commerce, under the general direction of Owen C.

Gretton, Chief, Industry Division.
The National Science Foundation and the Bureau of the Census gratefully

acknowledge the cooperation of the numerous organizations that provided data for
this study.

CHARLES E. FALIC
Director, Division of
Science Resources and Policy Studies

APRI:J 1971
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HIGHLIGHTS

In 1969 industry spent $18.5 billion for research
and development. This was 6 percent above the
1968 leve! of $17.5 billion and 5 times the amount
spent on these activities in 1953. The 1968-69
change was due solely to increases in companies'
own funds.

{Warne ennuel ruts of growth

years Current
dollars

Constant
dollars

1953-66 12% 10%

1966-69 6% 2%
-

vii



Between January 1969 and January 1970 the
full-time-equivalent (FTE) number of R&D
scientists and engineers employed by industrial
firms dropped from 38'7,100 to 380,600. This wr.s
the first decline recorded in this 13-year series,
and was primarily accountable to cutbacks in
personnel working on Federal R&D programs.
Recent employment data indicate a continuation
of this decline.

Almost all of the decline in employment of R&D
scientists and engineers occurred in the aircraft
and missiles industry, primarily reflecting cut-
backs in National Aeronautics and Space Ad-
ministration (NASA) programs. The number of
R&D professionals working on Department of
Defense (DOD) programs remained about level
between 1968 and 1969.

viii

In 1969 there were 26 R&D scientists and engi-
neers for every 1,000 employees in R&D-per-
forming companies, down from 30 in 1964 and
1965.

The cost per R&D scientist or engineer amounted
to $48,200 in 1969, up 19 percent over the 1965
figure. If measured in constant dollars, there has
been essentially no increase over the entire 4-year
period.



The Federal Government was the source of 47
percent of the R&D dollars spent by industrial
firms during 1969. This ratio is down from the
1959 high of 59 percent.

DOD and NASA furnished 89 percent of the
Federal R&D funds to industry in 1969. In addi-
tion, these two agencies supported 89 percent of
the industrial scientists and engineers working
on Federal programs at an average annual cost
of 556,200 per R&D professional.

In 1969 industry financed 53 percent of its R&D
efforts with its own funds. This is an increase
from 41 percent in 1959.

The four companies with the largest R&D pro-
grams in 1969 accounted for 19 percent of all
industrial research and development that year.
These same companies accounted for 7 percent oi*
the sales and 8 percent of the employment of all
R&D- performing manufacturing companies.

In 1969 R&D-performing manufacturing com-
panies spent an average of 4.0 percent of their
net sales on R&D activities, the same ratio aa in
1968 but down from 4.6 percent in 1964.

9

The Pacific States led in R&D performance in
1969 with 27 percent of the total. The Middle
Atlantic and East North Central States followed
with 23 percuit and 19 percent, respectively.

Industry allocated 3 percent of its 1969 R&D
funds to basic research. Over one-half of this
amount was spent on the physical sciences.

Applied research La: d welopment spending by
industry amounted th., 417.8 billion in 1969. Five
product fieldsguided missiles and spacecraft,
electrical equipment, aircraft and parts, ma-
chinery, and chemicalsmade up over 70 per-
cent of this amount.

ix



NEARLY $26.2 BILLION was spent on research and
development in the United States during 1969.

The work represented by this total was carried on
by a variety of organizations, from small commercial
R&D laboratories to large, centralized research
facilities maintained by major industrial firms, and
including in-house laboratories of Federal Govern-
ment agencies, university research departments, and
the R&D facilities of philanthropic foundations and
other nonprofit institutions.

The relative importance of research and develop-
ment in the economy can be seen by comparing
these data to the country's gross national product
(GNP), a Lleasure of the Nation's total output
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INTRODUCTION

of goods and services. The total R&D/GNP ratio
was 2.8 percent in 1969, down from the peak level
of 3.0 percent 5 years earlier. Estimates of total R&D
spending for 1970 foresee growth over 1969 at a
somewhat slower rate than that of the GNP. Al-
though the growth rate of total industrial R&D
expenditures is expected to be lower than that of
the GNP between 1969 and 1970, the growth in
company's own funds is expected to be higher.

Industrial firms undertake about 70 percent of the
national R&D effort, in dollar terms. This share has
remained about the same over the period 1964-69,
but is down from the 1960 level of 77 percent. In
1969 industry spent 86 percent of all development
funds, about the same as the 1960 ratio.

Total economy

ndustry's share

0
1963 54

MANN/

1 1 1 1 1 1 1
I I I II" I 11 I I I I

11 1 1 1 I I I 1 1 I
1111111 I I I I I I I I I I

I II I I I I I I I I I I I 1 1I I I I IIIIIIIIII
1 I I 1 1 1 1 1 1 1 1 1

55 58 57 68 59 60 61 02

'I 1970 estimate from National Patterns of R&D Resources, 1953-71 fIVSF 70-461.

Source: National Science Foundation
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Research spending by industrial firms experienced
a relative decline during the sixties. In 1960 industry
performed 28 percent of the country's basic research
effort; by 1969 this had fallen to 17 percent. Over
the same period industry's applied research share
slipped from 66 percent to 59 percent. Although in-
dustrial research spending has increased at a slower
rate than the overall national gain, there has been a
substantial rise in absolute terms. Between 1960 and
1969 industrial basic research expenditures increased
from $376 million to $646 million. A number of com-
panies have established extensive research facilities
designed to keep industry in the forefront of sci-
entific advancement. The vast majority of this re-
search, however, is directed toward areas related to
current or potential product lines.

This report covers R&D expenditures for 1969 and
professional manpower in January 1970. The 1969
survey covered substantielly fewer companies than
in previous years. The sample was restricted to the
approximately 1,200 companies with R&D programs
of $200,000 or more. These firms account for about
98 percent of all industrial R&D performance. The
1968 survey obtained data from approximately 2,400
companies. In the statistical tables, the companies

xii

ii

previously included in the sample, but excluded for
1969, were carried forward at their 1968 R&D per-
formance levels. If these companies were moved
forward into 1969 based on their average change
over the preceding 5 years, the R&D totals would
be increased by less than 0.05 percent. See the
technical notes for additional detail.

This survey does not cover a few organizations,
such as trade associations, which are estimated to
account for less than 1 percent of the Nation's
annual volume of industrial R&D performance funds.
Although trade associations are nonprofit organiza-
tions, their primary mission is to serve industry.

R&D: Industrial vs. Product Classification
This report presents industrial R&D data on two

different bases. First, appendix tables B-1 through
B-35 and B-43 through B-56 furnish total R&D
data on the traditional iadustry basis for the years
1953 to 1969. The second approach, in appendix
tables B-36 through B-42, presents the applied re-
search and development data on a pzoduct basis for
1959 to 1969. Because of its generalized nature, basic
research cannot readily be classified by product field;
instead, these data are classified by field of science.



R&D Funds
Industrial spending for research and development

reached a level of $18.5 billion daring 1969, $1
billion more than in 1968. Over the past decade,
industrial R&D funds have increased at the rate of
7 percent a year. In constant dollars, this increase
has been 4 percent per year.

Leading industries

Over one-half of the industrial R&D funds are
spent by companies in two industriesaircraft and
missiles and electrical equipment and communica-
tion. In 1969, these two industries accounted for 55
percent of the industrial R&D total with the former
industry spending $5.8 billion and the latter $4.3
billion. The high level of R&D expenditures in these
industries results primarily from the large volume of
Federal contract work.

fiinds for R&D paha nano%
1958-69

Billions of dollars
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$
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Other
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GENERAL CHARACTERISTICS

During 1969, firms in three other industries
chemicals and allied products, machinery, and motor
vehicles and other transportation equipment
accounted for an additional 28 percent of the indus-
trial R&D total. Most of the R&D effort in these
industries was financed with companies' own funds.

All other industries combined accounted for the
remaining 17 percent of the total with no one indus-
try spending more than 4 percent of the total.

Size of companies

In 1969 companies with 10,000 or more employees
conducted 85 percent of the research and develop-
ment performed in industry. This ratio, however,
was only equaled or exceeded in 5 industries
machinery, 85 percent; electrical equipment, 88
percent; petroleum, 93 percent; motor vehicles, 98
percent; and aircraft, 98 percent. In the nonmanu-
facturing industries where most of the R&D per-
formance is conducted by small firms, only 5 percent

was conducted by companies with 10,000 or more
employees. For all other industries combined,
slightly more than two-thirds of the research and
development was performed by companies in this
size-class.

Federal share

The Federal Government financed 47 percent of
the R&D work performed in industry during 1969.
This amounted to $8.6 billion and was the same
amount as in 1968.

Nearly 80 percent of the Federal share in 1969
went to companies in the aircraft and electrical
equipment industries. This ratio is about the same
as 10 years ago but dwn slightly from a high of 84
percent in 1963. Firms iu these two industries were
the only ones to finance over one-half of their R&D
effort with Federal funds.

1
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Data on federally financed R&D performance
presented in this report differ from data in Federal
Funds for Research, Development, and Other Scientific
Activities' in that data in this report represent
expenditures primarily for the calendar year while
data in Federal Funds represent obligations for the
fiscal year. In addition, certain Government agencies,
such as NASA, reporting for Federal Funds attribute
their entire costs to research and development,
whereas firms supplying off-the-shelf items to these
agencies consider these to be routine sales and not

Chemicals
connected with research and development. 2%

Federally Funded Research and Development
Centers (FFRDC's) are organizations administered
by industrial firms, universities and colleges, or other
nonprofit institutions. These organizations perform
R&D work almost exclusively for Federal agencies.
R&D expenditures of industry - administered
FFRDC's are classified with those of the administer-
ing company.

R&D effort in industry-administered FFRDC's
amounted to $464 million in 1969, 12 percent above
the 1068 level. Basic research increased from $35
million to $37 million. Applied research amounted
to $95 million in 1969, $8 million over the 1968
figure. Development increased from $293 million to
$332 million between 1968 and 1969. In January
1970 there were 7,337 FTE R&D scientists and
engineers in these centers, while 7,214 were employed
in January 1969.

Distribution of Federal R&D spending in
industry,1969 and 1969

Motor vehicles and other
trensporiation
equipment
4%

Electrical equipment

and communication
29%

Chemicals

3%

Machinery

7%

Motor vehicles end other
transportation
equipment
6%

1959

Electrical equipment
and communication

27%

1 National Science Foundation, Federal Funds for Research, Machinery

Development, and Other Scientific Activities, Fiscal Years 1969, 5%

1970, and 1971, vol. XIX (NSF 70-38) (Washington, D.C.
20402; Supt. of Documents, U.S. Government Printing
Office, 1971.)
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Industrial research and development
tor DOD and NASA

Two-thirds of the Federal R&D monies in industry
were provided by the Department of Defense during
1969. The National Aeronautics and Space Admin-
istration (NASA) contracted an additional 22 per-
cent while all other Federal agencies provided the
remaining 11 percent. The only industry where the
DOD and NASA share did not exceed 80 percent
was the chemicals industry where 71 percent of the
Federal R&D contract work was financed by other
agencies, primarily the Atomic Energy Commission
and the Department of Health, Education, and
Welfare.
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Company-financed R&D performance

In 1969 companies invested $9.9 billion of their
owi. funds in R&D activities. This was 11 percent
more than was spent on these activities in 1968 and
compares with no increase in Federal R&D support
between 1968 and 1969.

In addition to the $9.9 billion of company-
sponsored R&D effort conducted within the com-
panies' own laboratorics in 1969, industrial firms
provided $279 million to outside orgmizations. One-
half of this money was contracted to other companies,
while universities and colleges and other nonprofit
institutions were the recipients of the remaining
one-half.

Company investment in research and development
is one way for industry to improve its profit poten-
tial; for many firms, another way is investing in new
plant and equipment. The following table shows that
since 1960 industry has spent between one-third and
one-fourth as much on R&D activities as on new
plant and equipment. In recent years, however, this
ratio has been increasing.

Year

Company-financed
research and develop-
ment in manufactur-

ing companies

Business expeniitures
for new plant and

equipment for manu-
facturing companies

R&D as a
percent of

new plant and
equipment

(Dollars in billions)

1953 a $2.16 $11.86 18
1955 6 2.42 11.89 20
1960 4.37 15.09 29
1965 6.33 23.44 27
1966 7.09 28.20 25
1967 7.85 28.51 28
1968 8.70 28.37 31
1969 9.76 31.68 30

Estimated.
Sources: National Science Foundation and Department of Commerce,

Offica of Business Economics.
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Other
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(For detailed data on this section see appendix tables B-1
through B-11, and B-17.)
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Employment of R&D Scientists and Engineers

In January 1970, industrial firms employed the
full-time-equivalent (FTE) of 380,600 R&D sci-
entists and engineers, a decline of 6,500 from the
January 1969 level. This decrease of nearly 2 percent
over the year was primarily attributable to man-
power cutbacks in the aircraft and missiles industry.
Over the year, employment of scientists and engi-
neers in this industry dropped from 97,600 to 90,000,
with slightly more than one-half of the decline
affecting professionals engaged in Federal contract
work, primarily for the National Aeronautics and
Space Administration. There are indications that
this decline is continuing.

In addition, between January 1969 and January
1970, scientist and engineer employment on com-
pany-funded R&D activities in the aircraft and
missiles industry fell by 3,500 persons, a decline of
13 percent. Despite this decline in personnel, aircraft
firms increased their company R&D spending by 11
percent between 1968 and 1969, all of it in develop-
ment work. This largely reflected the completion of
the research phase of some commercial R&D projects,
and the shifting of emphasis into the more expensive
developmental work of producing prototypes.

The only other industries reporting significant
decreases in scientist and engineer employment over
the year were motor vehiclesdown 1,000 to 23,700,
and fabricated metal productsoff 600 to 6,000 R&D
professionals. Virtually all of the manpower decline
was in companies employing 10,000 or more persons.
Industries showing important increases between
January 1969 and 1970 were machinery (up 1,300),
drugs (up 700), and electrical equipment (up 700).

Sources of support

Beginning in 1964, the number of scientists and
engineers engaged in Federal Government R&D
efforts undertaken by industrial firms dropped by
18,000, from nearly one-half of the all-industry total,
to less than 40 percent by the beginning of 1970. In
contrast, the count of R&D professionals engaged in
company-funded activities continued to rise all
through the sixties.

The industry employing the largest number of
R&D scientists and engineers working on company
programs in January 1970 was electrical equipment
and communication, followed by the chemicals
industry. The primary employer of R&D profes-
sionals engaged in contract work for the Government
was the aircraft and missiles industry.

Employment gains: scientific vs. other industrial

A measure of the relative emphasis placed on
science and technology within industrial firms is the
ratio of R&D scientists and engineers to total em-
ployment. In 1969 there were 26 of these scientific
professionals for every 1,000 employees in R&D-
performing companies, down from 30 in 1964 and
1965. Placement of scientists and engineers into
R&D activities has not kept pace with the overall
employment growth of these firms. The ratio decline
has been particularly steep in the aircraft industry,
falling from 113 in 1965 to 78 in 1969.

(For detailed data on this section see appendix tables B-12
through B-16, B-18, and B-19.)

16
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Distribution of R&D Funds, by Size of Company
and R&D Program

Industrial R&D performance is heavily con-
centrated in a relatively small number of large
R&D-performing companies. Only 3 percent of the
estimated 11,000 R&D-performing companies had
10,000 or more employees in 1969. Yet these com-
panies accounted for 85 percent of the research and
development conducted in industry. The 209 R&D-
performing companies (2 percent of total) with
employment between 5,000 and 9,999 spent an
additional 6 percent of the industrial R&D total.

Fifty-six percent of the research and develop-
ment in industry in 1969 was performed by twenty
companies.

Thirty companies had R&D programs of $100
million or more during 1969. The average size R&D
program of these companies was nearly $400 million.

Only 6 percent of the R&D-performing com-
panies had R&D programs of $1 million or more in
1969. Forty-two percent of these companies had
10,000 or more employees and these firms conducted
85 percent of all industtial research and development
during the year.
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The four largest R&D-performing companies
performed 19 percent of the research and develop-
ment in industry during 1969. This amounted to $3.5
billion. These same firms accounted for 7 percent of

the sales of all R&D-performing companies and, on
the average, spent over 10 percent of their sales on
R&D activities, more than 2.5 times the all-industry
average.

These concentration ratios are based on rank-
ing companies by size of R&D program. If companies
were ranked by sales size, the levels of concentration
would differ.

All
industrin

Aircraft and
missiles

First 4 III Companir

8

20

The R&D concentration ratios for the four
largest R&D-performing companies in each of the
five leading industries ranged from 36 percent in
chemicals to 92 percent in motor vehicles.

Electrical equipment
and communication

Chemicals and

allied products

In only two industriesehemieals and non-
manufacturingdid the 20 largest R&D-performing
companies perform less than 70 percent of the indus-

Machinery

try's research and development. The ratios were 68
percent in the former industry and 60 percent in the
latter. Motor vehicles and other

tronsportation equipment

111_1_1111_1
The four leading R&D-performing companies

conducted 25 percent of all the Federal R&D con-
tract work in industry in 1969. The top 20 companies
performed 71 percent.

(For detailed data on this section see appendix tables B-20
through B-25.)
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Distribution of R&D Funds, by Major Type of
Cost

Companies accounting for 76 percent of all-
industry R&D spending in 1969 reported thef.:;
allocations by major type of cost. These costs were
broken down as follows: salaries and wages of R&D
scientists and engineers, 30 percent; salaries and
wages of supporting personnel, 20 percent ; materials
and supplies, 18 percent; and other R&D-related
costs, 32 percent. This represented a somewhat
greater allocation to salaries of R&D scientists and
engineers and less allocation to materials and
supplies than in 1962.

In all major manufacturing industriesexcept
aircraft and electrical equipmentsalaries and wages
accounted for more than one-half of all R&D costs
in 1969.

During 1969, other R&D-related costs made
up the highest proportion of total R&D costs in the
aircraft industry-39 percent. The lowest propor-
tions were in the instruments and lumber industries
22 percent.
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Cost par R&D sclntlst or onglneor, by Industry and typo of cost, 1369

Industry
Man years of

R&D scientists
and engineers

Total cost per
R&D scientist

Or engineer

Salaries and
wages per R&D

seientist or
engineer

Supporting
personnel cast

per R&D
scientist or

engineer

Materials and
supplies cost

per R&D
scientist GI

engineer

Other costs
per RtD

scientiet or
engineer

All induatzies 383,200 $48,200 $14,300 $9,500 $8,800 $15,600

Aircraft and znissilee 93,900 61,800 15,800 9,600 12,500 28,900

Electrical equipment and communication_ um ,800 42,600 12,600 7,900 8,700 13,400

Chemicals and allied products 42,000 41,700 15,000 8,800 6,000 11,900

Machinery. 43,400 40,300 13,200 8,600 6,500 11,900

Motor vehicles and other transportation
equipment 23,900 68,900 16,100 22,200 12,100 118,500

Professional and scientific equipment_ _ .... 13,400 49,600 17,900 12,200 8,400 11,100

Other industries 65 i800 39,100 13,500 7,700 5,800 12,100

Note: Detail mny not add to total because of rounding.

The mc Lor vehicles industry was the only
industry in which total salaries of supporting per-
. onnel exceeded total salaries of R&D scientists and

The transportation industries-aircraft and engineers during 1969. In this ir-auotry, supporting

motor vehicles-had the highest costs per R&D personnel costs per R&D scientist or engineer were

scientist or engineer in 1969. more than double the all-industry average.

Scientists and engineers in the instruments
industry received the highest average salary in 1969,
nearly 1118,040 per man. This was 25 percent above

the all-industry average.

Materials and supplies costs per R&D scientist
or engineer were highest in the aircraft and motor
vehicles industries during 1969. These were the only
industries where average materials costs per R&D
professional exceeded the all-industry average.

(For detailed data on this section see appendix tables B-26
and B-27.)
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Basic Research, Applied Research, and
Development

In 1969 industrial firms spent $646 million on
basic research, $3.3 billion on applied research, pAid
$14.5 billion on development. This amounted to 17
percent, 59 percent, and 86 percent of all the basic
research, applied research, and development, respec-
tively, performed in the Nalion during that

Basic research, Ly industry
Thirty-five percent of the industrial basic research

effort was conducted by chemical c3mpanies in 1969.
An additional 21 percent was performed by firms in
the electrical equipment industry. The aircraft indus-
try was the third leading performer of basic research
during the year with 10 percent of the total.

Basic research, by source
In 1969 companies spent 5 percent of their own

R&D funds on basic research programs. This
amounted to $481 million during the year and repre-
sented about 75 percent of all basic research monies
spent in industry. Industrial firms supported a higher
percent of the basic research they perform with their
own funds than either applied research or develop-
ment. The chemicals industry was the leading
performer of company-sponsored basic research in
1969, spending nearly two-fifths of the company
total. In this industry, firms devoted 12 percent
($182 million) of their own R&D funds to basic

10
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research. Electrical equipment firms spent about 5
percent ($96 million) of their own R&D funds on
basic research during the year.

Two percent of Federal R&D support to industry
was devoted to basic research during 1969. About 75
percent of this amount went to companies in the
chemicals industry ($41 million), electrical equip-
ment industry ($41 million), and nonmanufacturing
industries ($40 million). An additional 15 percent
was contracted to aircraft firms.

Basic research, by field of science
Over one-half of the basic research dollars in

industry in 1969 was spent on the physical sciences.
About two-thirds of this amount was spent on
chemistry research during the year. The chemicals
industry was the major performer of basic research
in chemistry, conducting an estimated one-half of
all basic research in this field during 1969. The
chemicals industry also spent $60 million on basic
research in the life sciences. This was about three-
fourths of all the life sciences basic research per-
formed by industry in that year.

Basic research in engineering amounted to $176
million during 1969. Over two-thirds of this work



was financed by companies in the electrical equip-
ment, aircraft, and motor vehicles industries.

Applied research and development, by industry

Apr! d research and development accounted for
the bulk of industrial research and development in
1969$17.8 billion. Nearly $10 billion of this
amount was spent by firms in the aircraft and elec-
trical equipment industries. These industries, with
their heavy involvement in Federal R&D contract
work, financed about two-thirds of their applied
research and development with Federal monies in
1969. All other industries combined financed only
one-third of this effort with Federal funds.

The electrical equipment industry, in addition to
being the second leading performer of Federal applied
research and development work in 1969 was also the
leading performer of company-sponsored applied
research and development, spending $1.9 billion.
Other industries to spend more than $1 billion of
their own funds on applied research and development
projects in 1969 were chemicals, $1.4 billion; ma-
chinery, $1.3 billion; motor vehicles, an estimated
$1.2 billion; and aircraft and missiles, $1.2 billion.
Together, these five industries accounted for about
three-fourths of all company-sponsored applied
research and development spending during the year.

Applied research and development, by product field

Applied research and development spending can
also be looked at by the product areas being empha-i
sized by industrial firms. More applied research and
development money was spent on guided missiles
and spacecraft$3.8 billionthan on any other
product field during 1969. Nearly 80 percent of this
work was conducted by companies in the aircraft
and missiles industry with an additional le percent
being performed by electrical equipment firms

Two other product fields received over $2 billion
of applied research and development support during
1969electrical equipment and communication, $3.4
billion; and aircraft and parts, $2.5 billion. Four-
fifths of this work was performed by aircraft and
electrical equipment companies.

Since companies seldom limit their applied re-
search and development dollars to a single product
field, it is useful to know what percent of these
dollars are directed towards the companies' major

(For detailed data on this section see appendix tables B-28
through B-42.)
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products. The following table indicates the "spe-
cialization ratios" for selected industries. This ratio

was obtained by calculating the percent of total
applied research and development directed to each

industry's primary products.
1889

Indtudry specialisation
tali&

Aircraft and missiles 87.1
Chemicals and allied products 79.3
Primary metals 62.5

Machinery 62.2
Motor vehicles and other transportation

equipment
b 57.0

Electrical equipment and communication 50.0
Petroleum refining and extraction 42.6
Professional and scientific instruments b 42.0
Fabricated metal products 40.0

TIAN specialtat*,on ratios are not directly comparable withthose of
previous years because of the changes in the "other product fields" cate-
gory. These ratioe are intended to show the high degree of R&D diversifies-

5, on witnin industry.
Estim And by the National Science FoundaVon.
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Geographic Distribution of R&D Funds

In 1969, two States, California and New York,
accounted fnr more than one-third of industrial
research and development,

Over the past 5 years, seven out of the ten
States leading in R&D spending experienced in-
creases greater than the 37 percent national average.
Massachusetts, the leading gainer, rose 92 percent
during this period.

12

Ten States had industrial R&D expenditures
above $500 million in 1969. The seven leading States
spent 65 percent of the all-industry total that year.

Increases in R&D spending in leading
R&D-performing States, 1964-69

States with 1989 R&D expenditures in
exceu of 11500 million

Percent
increase,
1984-89

Massachusetts 92
Ohio 60
Illinois 57
Pennsylvania 55
New York 48
Michigan 44
Connecticut 41
U.S. average 37
New Jersey 24
Cplforniad 21
Texas 7

Eatim Med by National Science Foundation.



Between 1968 and 1969, the only region of the
country to show a reduction in R&D expenditures
was the South, down 2 percent. This largely reflected
cutbacks in the South Central States of Texas,
Alabama, and Louisiana. For the latter two States
these declines are part of a long-term trend. Indus-
trial R&D funds in Louisiana fell from $282 million

to $104 million between 1964 and 1969. In Alabama,
the drop over the 1966-69 period was from $238
million to $125 million.

In addition to the two South Central divisions,
only one other division had fewer industrial R&D
dollars in 1969 compared to a year earherNew
England. The slight decrease of $18 million was
almost entirely attributable to decreased R&D
spending by industrial firms located in Connecticut.

Three StatesCalifornia, New York, and
Massachusettsaccounted for over one-half of the
Federal R&D effort performed by industry. About
one-third of all company-funded research and
development was conducted in Michigan, New York,

and New Jersey.

industrial R&Diunds,1962-119

Source: Nctional Science Foundation

e, There is substantial variation in the geographic
pattern of Federal and company R&D spending.
During 1969, the Pacific division accounted for over

two-fifths of all industry-performed Federal R&D
contract work. Yet, firms in this division speat only
14 percent of total company R&D funds. Con-
versely, R&D-performing companies in the East
North Central division spent 31 percent of all com-

pany funds during 1969, but only 6 percent of the
Federal total.

(For detailed data on this section see appendix tables B-43
and B-44.)
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R&D Funds Related to Employment and Net
Sales

R&D f unds, when related to employment and
net sales data, show the relationship between R&D
spending and these two measurements of size.

In 1969 R&D expenditures per employee
amounted to $1,250, an increase of 3 percent over
the 1968 ratio of $1,210.

Company financing of R&D performance per
employee increased 10 percent between 1968 and
1969 to a level of $670. Federal R&D funds per
employee dropped by 3 percent over the year to
$580.

Four industries in 1969 had above average
ratios of R&D expenditures to total employment.
These were aircraft, $4,800; electrical equipment,
$1,890; instruments, $1,590; and chemicals, $1,490.
Two additional industriesmotor vehicles and
machinery had R&D costs per employee of over
$1,000. The ratios in these industries were $1,240
and $1,110, respectively.

14

These same six industries were also the ones to
lead in relationship of company R&D funds per
employee during 1969.

A company's R&D/sales ratio is a useful indi-
cator of the allocation of receipts to research and
development. It is, however, an after-the-fact
measure and is seldom the sole determinant of a
company's R&D budget.



In 1969 R&D-performing manufacturing com-
panies spent an averq,ge of 4.0 percent of their net
sales on R&D activities. This wes the same ratio as
in 1968 but. down from a high of 4.6 percent in 1964.

These same firms allocated 2.2 percent of their net
sales to company-sponsored R&D programs, up from
2.1 percent in 1968,

The aircraft industry bad the highest R&D/
sales ratio in 1969-19.3 percent. This is up from
18.7 percent in 1968 but down from the 1964 high
of 28.9 percent. All of this decrease is due to the
leveling in Federal R&D funds to this industry.

Only six industries registered gains in their
company R&D funds/net sales ratios between 1964
and 1969. They were rubber, 1.0 percent to 1.7 per-
cent; stone, clay, and glass, 1.6 percent to 1.9 per-
cent; primary metals, 0.7 percent to 0.8 percent;
machinery, 3.2 percent to 3.4 percent; electrical
equipment, 3.6 percent to 3.7 percent ; and aircraft,
2.5 percent to 4.3 percent.

The cost per R&D scientist or engineer
amounted to $48,200 in 1969, an increase of 5 per-
cent over the 1968 level. These costs vary widely by
industry. The industries with the highest cost per
scientist or engineer ratios in 1969 were motor
vehicles, $68,900, and aircraft, $61,800.

R&D funds as a percent of net sales,
by Industry and source. MS undli,

I I I

Aircraft and
missiles

Federal

ilectncal equipment
and communication

Professional and
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*MOM
Machinery

EOM II

AEI industry average

Chemicals and

aHied products

Motor vehicles and other
transportation equipment

All other
manufacturing industries
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Source: National Science Foundation

In 1969, the 300 largest R&D-performing
manufacturing companies spent nearly 2.5 times as
much per R&D professional than all other R&D-
performing manufacturing companies.

(For detailed data on this section see appendix tables B-45
through B-56.)
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Scope of Study

The National Science Foundation sponsored its
first survey of industrial research and development
in 1953. Since then, the scope of the survey has
gradually been expanded and refined in response to
an increasing need for more detailed information on
the Nation's R&D effort.

The 1969 industry survey is the 13th in the annual
series sponsored by the Foundation and conducted
by the Bureau of the Census, U.S. Department of
Commerce. The Foundation also sponsored two
industry surveys covering the 1953-56 period, which
were conducted by the Bureau of Labor Statistics
(BLS), U.S. Department of Labor.' Data obtained
in the BLS surveys are not directly comparable with
the Census figures for 1957-69 because of methodo-
logical and other differences in the surveys conducted
by the two agencies. In addition, the Census surveys,
beginning in 1957, have collected data on the R&D
activities of Federally Funded Research and Devel-
opment Centers (FFRDC's) operated by business
firms, whereas the earlier BLS surveys did not. To
account for the R&D performance of these research
centers in 1956, Census adjusted data for that year
(collected in the 1957 survey) to provide comparable
trend data for 1956 and earlier years.

The statistics presented in this report are subject
to response and concept errors caused by differences
between survey and industry concepts and defini-
tions of R&D activities and by variations in company
accounting procedures. Consequently, the accuracy
of the data provided by respondents is subject to
some variation.

Since the first industry survey in 1953, the quality
of the data has improved substantially. This is due
mainly to more accurate and sophisticated account-
ing procedures adopted by respondents. In addition,

National Science Foundation, Science and Engineering in
American Industry, Final Report on a 1958-54 Survey (NSF
56-16) and Science and Engineering in American Industry,
1956 (NSF 59-50) (Washington, D.C. 20402; Supt. of Docu-
ments, U.S. Government Printing Office.)

Appendix A

TECHNICAL NOTES

the Foundation and the Bureau of the Census have
continued their efforts to reduce response and con-
cept errors arising from difficulties in interpreting or
applying survey definitions.

Survey Definitions=

Research and development.--Basic and applied re-
search in the sciences and engineering and the design
and development of prototypes and processes. This
definition excludes quality control, routine product
testing, market research, sales promotion, sales
service, research in the social sciences or psychology,
and other nontechnological activities or technical
services.

Basic research.Original investigations for the
advancement of scientific knowledge not having
specific commercial objectives, although such investi-
gations may be in fields of present or potential
interest to the reporting company.

Applied research.Investigations directed to the
discovery of new scientific knowledge having specific
commercial objectives with respect to products or
processes. This definition differs from that of basic
research chiefly in terms of the objectives of the
reporting company.

Development. Technical activities of a nonroutine
nature concerned with translating research findings
or other scientific knowledge into products or
processes. Does not include routine technical services
to customers or other activities excluded from the
above definition of research and development.

Funds for R&D performance.Operating expenses
incurred by a company in the conduct of research
and development in its own laboratories or other
company-owned or -operated facilities. Includes
wages and salaries, materials, and supplies con-
sumed, property and other taxes, maintenance and
repairs, depreciation, and an appropriate share of

2 For more detailed information on definitions, as well as
the instructions for individual items covered in the survey
questionnaire, see aplendix C.

Agibi
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overhead, but excludes capital expenditures. Funds
for R&D performance are expressed in current
dollars rather than in constant dollars.

Federally financed R&D perfonnance.Receipts
for work done by the company on R&D contracts or
subcontracts and R&D portions of procurement
contracts and subcontracts.

Company-financed R&D performance.Cost of the
company-sponsored research and development per-
formed within the company. Does not include
company-financed research and development con-
tracted to outside organizations, such as research
institutions, universities and colleges, or other non-
profit organizations.

R&D scientists and engineers.Those engaged full
time in research and development and the full-time
equivalent of those working part time. Scientists

d engineers are defined as persons engaged in
scientific or engineering work at a level which re-
quires a knowledge of physical, life, engineering, or
mathematical sciences equivalent at least to that
acquired through completion of a 4-year college
course with a major in one of those fields.

Total employment.Total number of persons
employed by the company in all activities during
the pay period which includes the 12th of March.
These data are not completely comparable with
employment of R&D scientists and engineers data
which are collected (1) as of January and (2) on a
man-year basis.

Net sales and receipts.Recorded dollar values for
goods sold or services rendered by a company to
customers outside the company, including the
Federal Government, less such items as returns,
allowances, freight charges, and excise taxes. Ex-
cludes domestic intracompany transfers as well as
sales by foreign subsidiaries, but includes transfers
to foreign subsidiaries. Net sales and receipts figures
are expressed in current dollars rather than constant
dollars.

R&D concentration.Tables showing R&D con-
centration ranked by size of R&D program, not by
volume of sales.

Geographic area covered.Includes only those op-
erations located in the 50 States and the District of
Columbia.

Explanation of Tabular Data

Industry classification.Industries and industry
groups shown separately in statistical tables are
classified according to their Standard Industrial
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Classification Manual' codes as follows:
Food and kindred products (20)
Textiles and apparel (22, 23)
Lumber, wood products, and -furniture (24, 25)
Paper and allied products (26)
Chemicals and allied products (28)

Industrial chemicals (281-82)
Drugs and medicines (283)
Other chemicals (284-89)

Petroleum refining and extraction (29, 13)4
Rubber products (30)
Stone, clay, and glass products (32)
Primary metals (33)

Ferrous metals and products (331-32, 3391, 3399)
Nonferrousi letals and products (333-36, 3392)

Fabricated metal products (34)
Machinery (35)
Electrical equipment and communication (36, 48)4

Radio and TV receiving equipment (365)
Communication equipment and electronic components

(366-67, 48)
Other electrical equipment (361-64 and 369)

Motor vehicles and other transportation equipment
(371, 373-75, 379)

Aircraft and missiles (372, 19)5
Professional and scientific instruments (38)

Scientific and mechanical measuring instruments
(381-82)

Optical, surgical, photographic, and other instruments
(383-87)

Other manufacturing industriesTobacco manufactures
(21), printing and publishing (27), leather products (31),
and miscellaneous manufacturing industries (39)

Nonmanufacturing industriesAgriculture, forestry, and
fisheries (07-09); mining (10-12, 14); contract con-
struction (15-17); transportation and other public
utilities (41-47, 49); wholesale and retail trade (50-
59); finance, insurance, and real estate (60-67); and
selected service industries (739, 807, 891).

Company size-class.--The size of a company as
determined by the total number of its employees.
The four company size-classes used in this report are
less than 1,000 employees; 1,000-4,999 employees;
5,000 9,999 employees; and 10,000 or more
employees.

Classification of reporting units.The company or
corporate family which includes all establishments

3 Executive Office of the President, Bureau of the Budget,
Standard Industrial Classification Manua, 1967. (Washington,
D.C. 20402; Supt. of Documents, U.S. Government Printing
Office). Industry group code numbers are shown in paren-
theses.

4For the purposee of this study, crude petroleum and
extraction (13) is grouped with petroleum refining (29), and
communication (48) is grouped with electrical equipment
(36), in the manufacturing group of industries.

3 Companies primarily engaged in the manufacture of
ordnance and accessories, including complete guided missiles,
are grouped with companies primarily engaged in the manu-
facture of aircraft and parts because of close similarity of
R&D activities carried out by major companies in the two
industries.



under common ownership or control. similarly, each
company was classified in a single size-category on
the basis of its total employment.

Cost per R&D scientist or engineer.The number
of R&D scientists and engineers used to estimate the
cost per R&D scientist or engineer for 1967-69 is the
number of man-years; between 1957 and 1966, the
arithmetic mean of the numbers of R&D scientists
and engineers reported in each industry for January
in 2 consecutive years was used.

Nonavailability of certain statistics.Estimates
withheld for not meeting publication standards for
reasons such as excessively high associated sampling
error of estimate; high rate of imputation because of
failure of companies to report ; possible disclosure of
data of an individual company; or cases where data
were inconsistent for inclusion in a time series. In
tables, the term "not separately available but in-
cluded in total" indicates statistics could not be
published for any of these reasons.

Method of computation.Detailed statistics in the
tables may not add to totals or subtotals because of
rounding. Also, percentages were calculated on the
basis of thousands of dollars and may differ from
those based on the rounded figures shown.

Methodology of Survey a

The sample used for the 1969 Survey of Industrial
Research and Development represented all manu-
facturing industries, and those nonmanufacturing
industries shown in earlier, more detailed samples to
conduct or finance research and development. As in
previous years, the survey was a mail canvass. How-
ever, for the 1969 survey, approximately 1,100 com-
panies which reported less than $200,000 in R&D
expenditures in 1968 were not required to eport.
Data for these companies were estimatee at their
1968 levels. These companies accounted foi less than
2 percent of total R&D expenditures.

In manufacturing, the sampling unit was the com-
pany, defined as all establishments under common
ownership or control. All manufacturing companies
with greater than 1,000 employees in 1963 were
included in the sample with certainty.7 The source
for sampling multi-unit manufacturing companies
was the 1963 Census Enterprise Statistics multi-unit
file. Single-unit manufacturing companies were

a This section was prepared by the U.S. Bureau of the
Census, the collecting and compiling agent for the National
Science Foundation in this survey.

7 This indicates that a sampling ratio of 1:1 (or 1.000) was
employed in the selection of companies in this particular
size class.

sampled from the 1963 Census universe file. The
nonmanufacturing sample was drawn from the 1966

records of the Social Security Administration.
Approximately 8,000 manufacturing and non-

manufacturing companies are included in the sample.
More than 1,800 of these are certainty companies
(those with greater than 1,000 employees and others
in selected industry-size strata) and they accounted
for almost 95 percent of the total R&D performance
funds. Appendix tables A-1 and A-2 show the
probabilities of selection applied for each industry-.
size stratum.

Each year the annual Department of Defense and
National Aeronautics and Space Administration lists
of R&D contractors are reviewed to insure that the
large contractors are included in the sample. For the
1969 survey, the 80 largest companies from the
Department of Defense list and the 50 largest.
National Aeronautics and Space Administration
contractors were included in the sample with
certainty regardless of their industry class and
employment size. The 80 largest companies from
the Department of Defense list accounted for 94
percent, of the total funds of all companies listed.
The 50 largest companies from the National Aero-
nautics and Space Administration list accounted for
96 percent of the total funds of all companies listed.

The particular sample selected is one of a large
number of samples of the same type and size that,
by chance, might have been selected. Estimates
from each of the different samples would differ
somewhat from each other, and from the results of

a complete canvass conducted under essentially the
same conditions as the survey. This variation among
the possible estimates is defined by the sampling
error, measured in standard error units. The com-
plete canvass total would be included in the range

(1) From one standard error below to one stand-
ard error above the derived estimate for about two-
thirds of all possible samples.

(2) From two standard errors below to two stand-,
ard errors above the derived estimate for about. 95

percent of all possible samples,
(3) From three standard errors below to three

standard errors above the derived estimate, almost
always.

These values may be interpreted as defining ap-
proximate probabilities that the estimate shown
would differ from a complet e canvass total by as much
as one, two, or three standard errors, respectively.

For example, if an estimate is shown as 400, with
an associated relative standard error of 2 percent,
the chances are roughly two out of three that the
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complete canvass total would lie between 392 and
408; the chances are roughly 19 out of 20 that the
complete canvass total would lie between 384 and
416; and it is almost certain that the complete
canvass total would lie between 376 and 424.

As stated, the standard error refers only to
sampling variations. In addition to the sampling
errors as measured by the standard error, the esti-
mates are subject to errors in response, coding,
processing, and imputation for nonresponse. These
nonsampling errors would also occur if a complete
canvass were to be conducted under the same
conditions as the survey.

The 1969 standard errors of estimates for each
industry, for all companier and for those with less
than 1,000 employees, are shown in appendix table
A-3.

The forms for the survey were mailed in April
1970, and nonrespondents were followed up by mail.
The basic form used was the Form RD-1, but since
total R&D performance funds and total Federal
funds expended by industry for research and devel-
opment are included in the Census Bureau's statisti-
cal program, the very few large companies that did
not reply were mailed the census mandatory Form
MA-121. Less than 1 percent of total R&D funds
were obtained in this way and included in this report.

Appendix table A-4 shows the percent of total
research and development funds for which a dis-
tribution by basic research, applied research, and
development was estimated by the Bureau of the
Census in the absence of respondent distributed data
for 1968. This information is not available for 1969,
but since these figures have changed little from year
to year in past surveys, it is believed that the 1968
data will provide reasonable estimates for 1969.

Comparability of Data Over a Period of
Several Years 6

In the surveys of industrial research and develop-
ment, there has been substantial comparability over
any two-year period. This is because the respondent
has had before him, on the same report form used
in filing current data, the figures for the previous
year entered on the form by the Census Bureau
before mailing; the respondent has been asked to
adjust the data for the previous year as necessary to
make it comparable to those of the current year.
Such adjustments have been made to reflect, for
example, changes in reporting concepts or changes
in company structure such as mergers or acquisitions.
To further insure comparability, the industry and
size classification have been adjusted so that they
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are the same for a company for the two adjacent
years.

Some measure of the degree of change reflecting
these adjustments in contrast to an actual change
in research and development activity, can be gained
by comparing figures for the same year reported in
two succeeding forms, e.g., 1968 R&D statistics in
the final report of the 1968 survey and the revised
1968 R&D statistics in the final report of the 1969
survey. The totals for broad classification are likely
to be very close in the two reports, but in tile finer
detail larger differences are noticeable. The results
underscore the point that the measures are approxi-
mate and indicative rather than precise.

When tables covering more than two years were
prepared for this report, it was not considered
feasible to carry most revisions back more than one
year.

Industry Codes in These Historical Tab less

The industry codes appearing in the tables are
based on the 1967 Standard Industrial Classification
(SIC) Manual. The SIC classifications for individual
companies for 1958-1962 were based upon data
reported in the 1958 Economic Censuses; for 1963
to date, the SIC codes for each company were
determined by data reported in the 1963 Economic
Censuses. Between 1958 and 1963, the SIC code for
a company generally remained fixed and reflected
that company's principal activity in 1958. However,
under certain circumstances such as the merger of
two or more companies; the acquisition of one com-
pany by another; or the formation of "conglomer-
etes"the 1958 SIC code for a company could
change.

Most industry groups were characterized by rela-
tively minor changes in the SIC codes for companies
classified in those groups, and the tabulated data for
such groups remained substantially comparable be-
tween 1958 and 1963. However, some industry
groups were characterized by significant changes in
the SIC codes for companies originally classified in
those groups in 1958. The effect of these changes
became most noticeable toward the end of the 5-year
intercensal period, with the result that revisions to
industry totals resulting from these code changes
tended to reflect disproportionately large fluctua-
tions between the data for 1963 and the year immedi-
ately preceding. To remedy these apparent dis-
crepancies, the data for affected industries were
adjusted as follows: For companies changing indus-
try codes between 1958 and 1963, the industry data



for each of the five years affected (1958 through
1962) were estimated to have changed at a constant
rate (20 percent per year). Accordingly, the data for
the industry in which such a company had been
classified in 1958 were deflated by 20 percent per
year for each of the affected years. Similarly, the
data for the industry in which such a company was
classified in 1963 were inflated by 20 percent per
year for each of the intervening years. For the
period 1963-1969, no changes have been made in
company industry codes. The codes are those

assigned as part of the 1963 Economic Census.
The following measures were adjusted in this

manner: Number of scientists and engineers; funds
for research and development-total, Federal, and
company; net sales; total employment; and basic
research expenditures. These historical data appear,
for example, in appendix tables B-2, B-6, B-8,
B-12, B-19, B-31, B-45, B-52, and B-53 of the
1969 NSF publication on research and development
in industry. No adjustments were made in the data
for other measures.

TABLE A-1.-Sampling ratios used in the selection of manufacturing companies included in the survey of
industrial research and development, by industry and size of company, 1969

Industry

Companies with total employment of-

Less than
100

100 to
499

569 to
999

1,000
or MOM

Food and kindred products 0.004 0.054 0.285 1.000

Industrial chemicals .026 1.000 1.000 1.000

Drugs and mcdicines .010 .818 1.000 1.000

Other chemicals .042 .255 1.000 1.000

Petroleum refining and extraction .018 .547 1.000 1.000

Rubber products .069 .351 .577 1.000

Ferrous metals and products .005 .162 1.000 1.000

Nonferrous metals and products .005 .500 1.000 1.000

Fabricated metal products .002 .166 .667 1.000

Machinery .017 .745 .745 1.000

Communication equipment and electronic components .108 .525 1.000 1.000

Other electrical equipment .040 .361 .368 1.000

Motor vehicles and other transportation equipment .014 .038 .405 1.000

Aircraft and missiles .049 .652 1.000 1.000

Scientific and mechanical measuring instrurnenth .127 .768 1.000 1.000

Optical, surgical, photographic, and other instruments .028 .481 .611 1.000

Other manufacturing industries .002 .059 .274 1.000
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TABLE A-2.---Sampling ratios used in the selection of nonraanufacturing companies in the survey of iteiustrial
research and development, by industry and size of company, 1969

Industry Industry code 6

Companies with total employment of --

50 to
99

100 to
499

500 to
999

1,000
or more

Agriculture, forestry, and fisheries 07-09 0.010 0.020 0.200 1.000
Mining, except petroleum extraction 10-12,14 .050 .050 .100 1.000
Contract construction 15-17 .050 .100 .500 1.000
Transportation, except railroads 41-47 .020 .020 .100 1.000
Public utilities and sanitary services 49 .100 .500 1.000 1.000
Wholesale trade 50-52 .010 .020 .200 1.000
Retail trade 53-50 .010 .020 .200 1.000
Finance, insurance, and real estate 60-67 .010 .020 .200 1.000
Miscellaneous business services 739 .200 .200 1.000 1.000
Medical and dental laboratories 807 1.000 1.000 1.000 1.000
Engineering and architectural services_ 891 .500 1.000 1.000 1.000
Other nonmanufacturing industries .010 .020 .200 1.000

Excludes nonmanufacturing companies with less than 50 employees.
Executive Office of the President, Bureau of the Budget, Standard

Induetrial Classification Manual, 1967. (Washington, D.C. 20402: Supt. of
Documents. U.S. Government Printing Office).

Companies primarily engaged in rail transportation were not included
in the sample because, according to earlier surveys, such companies

24

account annually for a relatively email amount of research and develop-
ment in terms of the national total (less than 0.25 percent).

Note: For the 1989 survey, the approximately 1,100 companiea in the
original sample with 1968 R&D programs of less than 200,000 were not
mailed survey forms. Data for there companies were estimated at their
1968 levels in producing the 1089 estimates.



TABLE A-3.Standard error of estimates (percent) of funds for R&D performance
for all company-size groups and for companies with less than 1,000 employees, by

industry, 19684

Indstatry Total
Companies
with leas
than 1,000
employees

Total

Food and kindred products
Textiles and apparel_
Lumber, wood products, and furniture
Paper and allied products
Chemicals and allied products

7

1

4
20

3

28
30
44

(9

Industrial chemicals (b) 23

Drugs and medicines 2 38
Other chemicals 5 28

Petroleum refining and extraction (5) 24

Rubber products 3 39
Stone, clay, and glass products 4

Primary metals

Ferrous metals and products (5) 25

Nonferrous metals and products_ 22

Fabricated metal products 4 21

Machinery (5) 9
Electrical equipment and communication

Radio and TV receiving equipment 2

Communication equipment and electronic components ( 5) 13

Other electrical equipment_ 38

Motor vehicles and other transportation equipment (5)

Aircraft and missile (5) 13

Professional and scitutific instruments

Scientific and mechanical measuring instruments 5 18

Optical, surgical, photographic, and other instruments (a) 21

Other manufacturing industries 5 47

Nonmanufacturing industries 7 16

a A description of the standard error of estimate is given in appendix A under "Methodology of Survey." The per-
centage (or re:ative) standard errors in this table may be converted to standard errors of estimate by multiplying the
percentage shown by the associated estimate. For example, the relative standard error of estimate for funds for R&D
performance for all company size groups in the food and kindred products industry is shown as 1 percent. The standard
error of estimate, then, is .01 times 185 equals 1.85.

b Leas than 0.5 percent,
c More than 50 percent,
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TABLE A-4.Percent of total R&D funds for which a distribution by basic research,
applied research, and development was estimated in the absence of respondent dis-

tributed data, 1968a

Industry SIC code Percent

Total 13

Food and kindred products_ 20 13
Textiles and apparel 22, 23 37
Lumber, wood products, and furniture 24, 25 22
Paper and allied products 26 5
Chemicals and allied products 28 23

Industrial chemicals 281-82 30
Drugs and medicines 283 16
Other chemicals 284-89 6

Petroleum refining and extraction 29, 13 5
Rubber products 30 16
Stone, clay, and glass products 32 34

Primary metals 33 28

Ferrous metals and products 331-32, 3391, 3399 50
Nonferrous metals and products 333-36, 3392 2

Fabricated metal products 34 7

Machinery 35 6
Electrical equipment and communication 36, 48 10

Radio and TV receiving equipment_ 365 31

Communication equipment and electronic components__ _ _ 366-67, 48 16

Other electrical equipment 361-64, 369 1

Motor vehicles and other transportation equipment 371, 373-75, 379 47
Aircraft and missiles 372, 19
Professional and scientific instruments 38 46

Scientific and mechar ical measuring instruments 381-82 11

Optical, surgical, photographic, and other instruments__ _ 383-87 (b)

Other manufacturing industries 07-12, 14-17 4
Nonmanufacturing industries 41-47, 49-67,

739, 807, 891

o This information is not available for 1989, but since these figures have changed little from year to year in past
surveys, it is believed that the 1988 data will provide reasonable estimates for 1989.

b More than 150 percent.
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TABLE B-1.-Trends in funds for industrial R&D performance, by source, 1953-69
[Dollars in millions)

Year

Total BAD Federal Company

Amount

Percent
change
from

Previous
year

Amount
Percent

of
total

Amount
Percent

of
total

1953 _ $3,630 $1,430 39 $2,200 61

1954 b 4,070 12 1,750 43 2,320 57

1955 6 4,640 14 2,180 47 2,460 53

1956 6,605 42 3,328 50 3,277 50

1957_ 7,731 17 4,335 56 3,396 44
1958_ 8,389 9 4,759 57 3,630 43

1959.. 9,618 15 5,635 59 3,983 41

1960_ 10,509 9 6,081 58 4,428 42

1961 6 10,908 4 6,240 57 4,668 43

1962_- 11,464 5 6,434 56 5,029 44

1963_ 12,630 10 7,270 58 5,360 42

1964 13,512 7 7,720 57 5,792 43

1965_ 14,185 5 7,740 55 6,445 45

1966 15,548 10 8,332 54 7,216 46

1967.. 16,415 6 8,395 51 8,020 49

1968_ 17,469 6 8,600 49 8,869 51

1969_ 18,474 6 8,619 47 9,856 53

0 Company funds include all funds for industrial research and development performed within company facilities
except funds provided by the Federal Government. The data do not include company-financed research and develop-
ment contracted to outside organizations such as research institutions, universities and colleges, or other nonprofit
organizations. In 1989 industrial firms contracted 1279 million in company-financed R&D projecta to outside organi-
zations.

b Estimates of funds by "source were derived by interpolating data on sources of funds obtained in the 1953 and 1958
surveys of industrial research and development,

Funds by source estimated by the National Science Foundation.
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TABLE B-3.--Fund8 for R&D performance, by induetry and selected company size groups, 1969

Industry SIC code

Millions of dollars Percent distribution

Total

Companies with total
employment of-

Total

Companieewithtotal
employment of-

5,000 to
9,999

10,000 or
III0111

5,000 to
9,999

10,000 or
more

Total $18,474 $1,048..$15,660 100 6 88

Food and kindred products 20 185 18 137 100 9 74
Textiles and apparel 22, 23 eo (a) (a) 100 (a) (a)
Lumber, wood products, and furniture 24, 25 24 (a) (a) 100 (a) (a)

Paper and allied products 26 113 11 85 100 9 75
Chemicals and allied products 28 1,752 234 1,265 100 13 72

Industrial chemicals 281-82 1,065 10 980 100 1 92
Drugs and medicines 283 437 168 174 100 38 40
Other chemicals 284-89 250 56 111 100 23 44

==111M1:110=1:1

29, 13 572 22 532 100Petroleum refining and extraction 4 93

Rubber products 30 240 35 176 100 15 74
Stone, clay, and glass products 32 191 17 151 100 9 79

Primary metals 33 267 22 197 100 8 74

Ferrous metals and products 331-32, 3391, 3399 142 (a) 119 100 (°) 84
Nonferrous metals and products 333-36, 3392 125 (a) 78 100 (a) 63

Fabricated metal products 34 183 26 96 100 14 52

Machinery 35 1,746 76 1,479 100 4 85

Electrical equipment and communication._ __ 36, 48 4,294 239 3,762 100 6 88

Radio and TV receiving equipment.. _ __- 365 109 100 100 92
Communication equipment and elec-

tronic components 366-67, 48 2,454 (') (') 100 (a) (a)

Other electrical equipment 361-64, 369 1,731 (a) (a) 100 (a) (a)..
Motor vehicles and other transportation

equipment_ 371, 373-75, 379 1,647 17 1,610 100 1 98

Aircraft and missiles 372, 19 5,801 62 5,656 100 1 98

Professional and scientific instrumerts 38 664 186 395 100 28 59

Scientific and mechanical measuring
instruments 381-82 87 (a) (a) 100 (1) (a)

Optical, surgical, photographic, and
other instruments 383-87 576 (a) (a) 100 (a) (a)

Other manufacturing industries 21, 27, 31, 39 pe 18 49 100 19 50

Nonmanufacturing industries 07-12, 14-17, 41-47, 640 57 31 100 9 5

49-67, 739, 807, 891

Not separately available but included in total.

40 31



TABLE B-4.---Funds for R&D performance, by induitry and selected company size groups, 108

Industry SIC code

Millions of dollars Percent distribution

Total

Companies with total
employment of-

Total

Companies with total
employment of-

5,000 to
9,940

10,000 or
more

5,000 to
9,999

10,000 or
more

Total.. $17,469 $980 $14,820 100 5 85

Food and kindred products 20 167 17 124 100 10 74
Textiles and apparel 22, 23 58 (a) (a) 100 (a) (a)
Lumber, wood products, and furniture 24, 25 22 (a) (a) 100 (a) (a)
Paper and allied products 28 93 10 67 100 11 72
Chemicals and allied products 28 1,658 210 1,215 100 13 73

Industrial chemicals 281-82 1,027 9 948 100 1 92
Drugs and medicines 283 394 149 159 100 38 40
Other chemicals 284-89 238 52 109 100 22 46

Petroleum refining and extraction 29, 13 539 19 503 100 4 93
Rubber products 30 230 37 168 100 16 72
Stone, clay, and glass products 32 164 15 125 100 9 77
Primary metals 33 251 21 185 100 8 74

Ferrous metals and products 331-32, 3391, 3399 135 (a) 113 100 (a) 84
Nonferrous metals and products 333-36, 3392 115 (a) 71 100 (a) 82

Fabricated metal products 34 183 24 102 100 13 56
Machinery 35 1,614 67 1,360 100 4 84
Electrical equipment and communication_ _ 36, 48 4,049 221 3,526 100 5 87

Radio and TV receiving equipment 365 101 92 100 92
Communication equipment and elec-

tronic components 568-437, 48 2,321 (a) (a) 100 (a) (a)
Other electrical equipment 361-64, 369 1,627 (a) (a) 100 (a) (a)

Motor vehicles and other transportation
equipment.. 371, 373-75, 379 1,518 18 1,478 100 1 97

Aircraft and missiles 372, 19 5,658 70 5,500 100 1 97
Professional and scientific instruments 38 800 159 380 27 60

Scientific and mechanical measuring
instruments e81-82 87 (a) (a) 100 (a) (a)

Optical, surgical, photographic, and
other instruments 383-87 513 (a) (a) 100 (a) (a)

Other manufacturing industries 21, 27, 31, 39 89 16 48 100 18 52
Nonmanufacturing industries 07-12, 14-17, 41-47, 575 50 26 100 9 4

49-67, 739, 807, 891

Not separately available but included in total.
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TABLE B-5.Funds for R&D performance, by industry, else of company, and size of R&D program, 1989

Industry and He of company BIC code Total

Total

Distribution by industry

Food and kindred products
Textiles and apparel
Lumber, wood products, and furniture.....
Paper :and allied products
Cherhieals and allied products

Industrial chemicals
Drugs and medicines
Other chemicals

Petroleum refining and extraction
Rubber products
Stone, clay, and glass products
Primary metals

Ferrous metals and products
Nonferrous metals and products

Fabricated metal products
Machinery
Electrical equipment and communication...-

Radio and TV receiving equipment
Communication equipment and elec-

tronic components
Other electrical equipment.

aromaaamalmloan

$18,474

We of R&D program (thousands of dollars)

LW than 000.- 91000- 9_40006 $100,000
MO $999 $9,999 St9,999 or more

ONIIMINIIMab

$ 6 237

20 185 5
22, 23 60 8
24, 25 24 6

26 118 2
28 1,732 34

Million* of dollars

$387
gle1=111121=11

Motor vehicles and other transportation
equipment

Aircraft and missiles
Professional and scientific instruments._

Scientific and mechanical measuring
instruments

Optical, surgical, photographic, and
other instruments_

Other manufacturing industries
Nonmanufacturing industries

Distribtaion by sin of company
(based on number of employees)

Less than 1,000
1,000 to 4,999
5,000 to 9,999
10,000 or more.

281-82 1,065 9
288 487 11

284-89 230 13
....============.1. mamenseue sszaasseenels

29, 13 572 a
80 240 7
32 191 14
33 267 6

$1,834
memmumw.

12 (a)

18 38
3 15

11 69
22 278

7 114
4 (I )

1 1 (a)

53
9 85

10 43
17 108

$4,415

(a)
.....

$11,682
sugamme...

a .amaama

32

(a) (a)

881-32, 3391, 3399 142
338-86, 3392 125

21261:=0=

84 183
35 1,746

36, 48 4,294

365 109

866-67, 48 2,454
361-64, 369 1,731

a

15
47
88

9
8

711111.11eli=7111

26
54
65

(a)
(I)

45
225
248

(a) (a)

(a)
(a) ldbMiN.

(a) (a)
188 Oka. .....
125
136 .....

Aarram.ramaaaara Imoneaa

======lsalblE asbeledielose

371, 373-75, 379 1,647
372, 19 5,801

38 664

3

17
19

ZW11121.7elndl

4

13

381-82 87

888-87 576
711111411111111111111

96
640

21, 27, 31, 89
07-12, 14-17, 41-47,
49-67, 739, 807, 891

7

7

6
23

(a) (a)

22 140
(a) (a)

58
4 69

24 110..
15 (a)

9 (a)

9 (a)
43 251

(a) Ma. aala

(a) Ma. aka= al

97

(a) (a)
936 3,008

imerirmaroaan airsimaaaimaaaa

(a) a .....

(a) (a)

(a) (1)

85
806

(a)

(a)

(a)

(I)
824

13=02020=11

1,494
5,416
(I)

admaaaldiaamlaw...

aamhalugm.

(a)

..... ak.A.
4.....aaa

718
1,048
1,048

15,860

208
26

2
2

169
132
25
12

800 48
561 329
897 625
577 8,418

- -
11,852

Not separataly available but included in total.
b Estimated. Those companies that monad lees than $200,000 in RAD

expenditures in 19811 were not participant. in the 1969 survey, but %hair

RAD activities am estimal.d by the Bureau of the Cansus at the 1911$
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TABLE B-7.Federal funds for R&D performance, by industry and selected company size groups, 1968 and 1969
IDollars in millions)

Industry SIC code

1969

Total

Food and kindred products
Textiles and apparel
Lumber, wood products, and furniture
Paper and allied products
Chemicals and allied products
Petroleum refining and extraction
Rubber products
Stone, clay, and glass products
Primary metals
Fabricated metal products
Machinery
Electrical equipment and communication_ _

Radio and TV receiving equipment
Communication equipment and elec-

tronic components
Other electrical equipment_

Motor vehicles and other transportation
equipment

Aircraft and missiles
Professional and scientific instruments__ _

Other manufacturing industries
Nonmanufacturing industries

Companies with total
employment of-

Federal Federal
funds funds

5,000 to 10,000 or 5,000 to 10,000 or
9,999 more 9,999 more

$8,600 $299 $7,702 $8,619 $315 $7,714

Companies with total
employment of

20
22, 23
24, 25

26
28

29, 13
30
32
33
34
35

36, 48

1 (a) (a) 2 (a) (a)

(a) (a) (a) (a) (a) (a)

(a) (a) (a) (a)

201 3 192 192 3 184
71 71 47 47
41 (a) 14 43 (a) 16

5 (a) (a) 4 (a) (a)

9 2 6 10 2 8

18 18 11 11

416 (a) 400 390 (a) 382
2,296 (a) 2,080 2,329 (a) 2,130

365

366-67, 48
361-64, 369

(a) (a) (a) (a)

1,364 (a) (a) 1,390 (a) (a)

(a) (a) (a) (a) (a) (a)

371, 37345, 379
372, 19

38
21, 27, 31, 39

07-12, 14-17, 41-47,
49-67, 739, 807, 891

412 5 396 406 5 393
4,506 44 4,401 4,524 40 4,428

212 85 115 215 96 107

(a) (a)
405 (a) (a) 440 (a) (a)

Not separately available but included in total.
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TABLE B-9.C ompany funds for R&D performance,by industry and selected company size groups,1968 and 1969
[Dollars in millions]

Industry SIC code

1968 1969

TotaL _ _

Food and kindred products_
Textiles and appareL
Lumber, wood produe and furnitt e
Paper and allied ploC
Chemicals and allied ph,i ts
Petroleum refining and extraction_
Rubber products
Stone, clay, and glass products
Primary metals
Fabricated metal product&
Machinery
Electrical equipment and communication_ _

Radio and TV receiving equipment
Communication equipment and elec-

tronic components
Other electrical equipment

Motor vehicles and other transportation
equipment

Aircraft and missiles_
Professional and scientific instruments____
Other manufacturing industries_
Nonmanufacturing industries

Companies with total Companies with total
employment of employment of

Company Company
funds '!untis

5,000 to 10,000 5,000 to 10,000
9,999 or more 9,9)9 or more

$8,869 $661 $7,118 $9,856 $734 $7,947

20
22, 23
24, 25

26
28

29, 13
30
32
33
34
35

36, 48

166 (a) (a) 183 (a) (a)

(a) (a) (a) (a)
(a) (a)

22 (a) (1) 24 (a) (a)
(a) 10 (a) (a) 11 (a)

1,458 206 1,023 1,560 231 1,082
468 19 433 524 22 484
190 (a) 152 196 (a) 160
158 (a) (a) 187 (a) (a)
241 19 179 257 20 190
165 24 84 172 26 85

1,197 (°) 960 1,356 (a) 1,098
1,753 (a) 1,446 1,966 (a) 1,632

365

366-67, 48
361-64, 369

(a) (a) (a) (a)

956 (a) (a) 1,064 (a) (a)

(a) (a) (a) (a)
(a) (a)

371, 373-75, 379
372, 19

38
21, 27, 31, 39

07-12, 14-17, 41-47,
49-67, 739, 807, 891

1,106 10 1,083 1,241 11 1,217
1,152 26 1 ,098 1,277 23 1,227

388 75 245 448 90 287

(a) 16 16 (a) 18 49
170 (a) (a) 200 (a) (a)

a Not separately available tont included in total.
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TABLE B-10.Company-financed research and development contracted to outside
organizations, by selected industry and company size groups, 1968 and 1969

Masa in millions)

Industry and size of company SIC code 1988 1989

Total

Distribution by industry

$299 $279

Food and kindred products 20 5 5
Chemicals and allied products 28 55 61

Industrial chemicals 281-82 13 16

Drugs and medicines 283 34 34
Other chemicals 284-86 9 11

Petroleum refithng and extraction 29, 13 9 12

Stone, clay, and glass products 32 6 7
Primary metals 33 15 17

Ferrous metals and products 331-32, 3391, 3399 3 4
Nonferrous metals and products 333-36, 3392 12 14

Machinery 35 13 17

Electrical equipment and communication 36, 48 9 9
Professional and scientific instruments____ 88 4 5
Other manufacturing industries 21, 27, 31, 39 6 5
Nonmanufacturing industries_ 07-12, 14-17, 41-47, 41 45

49-67, 739, 807, 891

Distribution by size of company
(based on number of employees)

5,000 to 9,999 28 28

103000 or more _ 119 157
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TABLE B-11,Companies with 1,000 or more employees° contracting reeearch and development
to outside organizations, by industry and size of company, 1969

Industry SIC code

Companies with total employment of-

1,000 or more 1,000 to 4,999 5,000 to 9,999

Total

Con-
tract-
ing
out-
side

Per.
cent

of
total

Total

Con.
Umt-

ata
side

Per.
cent

of
total

Total

Can-
tract-

side

Per-
oent

of
total

Total 1, 331 569 42 b 814 26,5 85 211 99 47

Food and kindred products 102 51 ao 59 29 49 16 8 ISO

Textiles and apparel 22, 23 71 17 23 48 10 20 7 2 29

Lumber, wood products, and
furniture_ 24, 25 28 4 14 19 a 2 40

Paper and allied products ..... 26 51 57 28 14 at 4 44

Chemicals and allied products.... as 107 71 ea 54 28 52 21 15 71

Industrial chemicals 281-82 42 27 84 17 7 41 1 83

Drugs and medicines 288 27 23 ea 12 10 as 7 78

Other chemicals 28449 38 21 as 25 44 7 78

Petroleum refining and ex-
traction 29, 13 35 21 eo 11 4 88 2 aa

Rubber products 30 33 11 33 21 fi a 2 as
Stone, clay, and glass products.._ 32 46 20 28 18 a 75

Primary metals 33 82 40 49 44 45 16 a 31

Ferrous metals and products _ 331-32, 3391, 3899 45 20 44 22 10 45 10 2 20

Nonferrous metals and
products 333-36, 3392 37 20 64 22 10 45 3 so

Fabricated metal products 34 73 26 34 53 15 27 11 4 aa
Machinery 36 171 48 28 114 24 21 24 10 44

Electrical equipment and com-
munication 88, 48 161 46 92 22 24 24 10 42

Radio and TV receiving
equipment 385 7 1 14 3 1 83

Communication equipment
and electronic component& 366-67, 48 67 14 21 87 5 14 12 2 17

Other electrical equipment.. 38144, 369 77 81 41 52 16 31 12 8 87

Motor vehicles and other trans-
portation equipment 371, 373-75, 379 48 15 82 23 4 19 8 88

Aircraft and missiles 372, 19 45 19 41 ao a 38 4 35

Professional and scientific in-
struments . 88 18 83 82 11 84 18 88

Scientific and mechanical
measuring instruments_ ...- 381-82 24 10 42 17 7 41 3 3 60

Optical, surgical, photo-
graphic, and other instru-
ments 383-87 30 27 4 27 2 25

Other manufacturing industries__ 21, 27, 31, 89 sa 23 86 44 12 26 11 6 45

Noomanofacturing industries__ 07-12, 14-17, 41-47, 171 101 69 126 78 68 22 15 68

49-87, 739, 807, 891

30,000 or more

Total

Con-
tract-

side

Per-
cent

of
total

306 174 57

27 14 52
16 5 31

4 1 25
16 11 69
32 28 88

22 19 88
6 8 100
4 a 75

18 15 ea
6 s 50

10 9 90
22 15 68

13 8 62

9 7 78

9 6 67
38 14 42

35 14 40

4

18 7 39
13 7 54

17 s 47
21 10 sa

a 2 22

2

7 2 29

8 a 75
28 13 57

Data not available for companies with less than 1,000 employees. b 44 pereent of this number to represented by companies that reported leee
than $200,000 in R&D expenditures in 1968. See table 5, footnote b.
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TABLE B--13.-Ful1-iime-equivaient number of R&D scientists and engineers, by industry and
seeded company size groups, January 1969 and January 1970

Industry SIC code

January 1069 January 1070

Total

Companixis with total
employment of-

I

Total

I Companies with total
employment of-

5,000 to
9,999

10,000
or more

5,000 to
9,999

10.000
or more

Total 387,100 24,600 307 , 300 380,600 25,100 300,700

Food and kindred products_ 20 5,700 500 4,200 6,000 500 4,500
Textiles A nd apparel_ 22, 23 2,600 (a) (a) 2,300 (a) (a)
Lumber, wood products, and furniture 24, 25 1,100 (a) (a) 1,100 (a) (a)
Paper and allied products 26 2,700 400 1,700 2,900 300 2,000
Chemicals and allied products 28 42,200 5,900 28,300 42,000 6,306 27,700

Industrial chemicals 281-82 23,600 200 21,200 23,000 300 20,600
Drugs and medicirm 283 10,300 3,900 3,900 11,000 4,200 4,200
Other chemicals 284-89 8,300 1,700 3,300 8,000 1,800 2,900

Petroleum refining and extraction 29, 13 11,900 500 10,600 11,800 700 10,300
Rubber products 30 6,300 800 4,300 6,400 900 4,300
Stone, clay, and glass products 32 5,500 400 4,000 5,700 500 4,200
Primary metals . 33 6,200 600 4,200 6,500 600 4,500

Ferrous metals and products 331-32, 3391, 3399 3,200 (a) 2,500 3,3GO (a) 2,600
Nonferrous metals and products 333-36, 3392 3,000 (a) 1 , 700 3,2P0 (a 1 ,900

Fabricated metal products 34 6,600 1,200 3,200 6,000 1,200 2,700
Machinery 35 42,800 1,900 33,700 44,100 1,900 35,000
Electrical equipment and communication_ _ 36, 48 100,500 6,000 84,800 101,200 5,700 85,800

Radio and TV receiving equipment_ 365 2,100 1,800 2,100 1,800
Communication equipment and elec-

tronic components 366-67, 48 62,400 4,400 53,100 63,100 4 100 54,000
Other electrical equipment 361-64, 369 36,100 1,600 29,900 36,000 1,500 30,000

Motor vehicles and other transportation
equipment 371, 373-75, 379 24,700 600 23,600 23,700 600 22,500

Aircraft and missiles 372, 19 97,600 1,600 93,500 90,000 1,300 86,300
Professional and scientific instruments__ _ 38 13,400 2,600 7,300 13,300 2,800 7,100
Other manufacturing industries 21, 27, 31, 39 2,800 500 1,400 2,700 500 1,300
Nonmanufacturing industries 07-12, 14-17, 41-47, 14,500 900 1,000 14,600 1,000 1,000

49-67, 739, 807, 891

a Not separately available but included in total.

TABLE B-14 .----Man-years of R&D scirntists and engineers,
bg size of company and R&D program, 1969

Size of company
(based on number

of employees)
Total

Size of R&D program (thousands of dollars)

Less than
$200

$200-
$999

$1,000-
$9,999

$10,000-
$99,099

$100,000
or more

Total

Less than 1,000
1,000 to 4,999
5,000 to 9,999.
10,000 or more

383,200 a 13.800 11,500 53,800 100,000 104,100

26 , 200
28, 700
24, 800

303,500

12,300
1,300

100
100

5,500
4,600

900
400

7,400
16,700
11,900
17,800

900
6,100

12,000
81,100 204,100

Estinr ted. See table 3, footnote b.
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TABLE B-15.----Man-years of R&D scientists and engineers, by industry and size of' R&D program, 1969

Industry SIC oode
Total

Size of RttD mama (thousands of dollars)

Lose than
$200

$200-
099

11.000-
$9,999

$10.01)0-
$99,099

$100,000
or more

Total 383,200 b13,800 11,500 53,800 100,000 204,100

Food and kindred products 20 5, 900 300 400 (a) (a)

Textiles and apparel 22, 23 2, 600 900 500 1,200
Lumber, wood products, and furniture 24, 25 1,100 200 100 800
Paper and allied pmducts 26 2,800 100 300 1,700 i00 ----- -
Chemicals and allied products_ 28 42,000 1,500 900 8,500 (a) (a)

Industrial chemicals 281-82 23,200 200 300 3,500 (a) (a)
Drugs and medicines 283 10,600 200 100 (a) (a)
Other chemicals 284-89 8,200 1,000 500 (0) (a)

Petroleum refining and extraction 29, 13 11 , 800 100 300 1, 400 (a) (a)
Rubber products 30 6,300 600 300 1,000 4,400
Stone, clay, and glass products 32 5,600 800 300 1,100 3,400
Primary metals 33 6,300 300 600 2,500 2,900

Ferrous metals and products 331-32, 3391, 3399 3, 300 200 200 (a) (a)
Nonferrous metals and products 333-36, 3392 3,100 200 400 (a) (a) ------

Fabricated metal products 34 6,200 700 900 1,600 3,100
Machinery 35 43,400 2,800 1,700 5,900 (a) (a)

Eketrical equipmeet and communication_ _ 36, 4,8 100,700 2,100 2,300 7,600 23,100 65,500

Radio and TV rKFiving equipment 365 2,100 100 (a) (a) (a)
Communication equipment and elec-

tronic components 366-67, 48 62,700 900 1,000 4,700 (a) (a)
Other electrical equipment 361-64, 369 36, 000 1 , 200 (a) (a) (a) (a)

Motor vehicles and other transportation
equipment 371; R73-73,379 23 , 900 200 200 1,900 1 ,700 19,900

Aircraft and missiles 372, 19 93,900 400 100 2,100 7,100 84,300
Professional and scientific instruments 3P .400 800 800 4,500 (a) (a)

Scientific and mechanical measuring
instruments 400 500 ((s)

Optical, surgical, photographic, and
other instruments 383-87 10,100 ,30(1 (a) ( a) (a)

Other manufacturing industries 21, 27, 31, 39 2,700 300 300 (=) (a)
Nonmanufacturirg industries 07-12, 14-17, 41-47, 14,500 1,700 1,500 5,900 5,400

49-67, 739, 807, 891

Not separately available but included in total.

42
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TABLE B-16.---Full-time-equivalent number of R&D scientists anti engineers, by industry and
source of funds for R&D projects, January 1969 and January 1970

Industry SIC code
Januay 196'4 January 1970

Total Federal Company Total Federal Company

Total 387,100 157,700 229,500 380,600 148,100 232,500

Food and kindred products 20 5,700 (a) 5,600 6,000 (a) 6,000
Textiles and apparel_ 22, 23 2,600 (6) (b) 2,600 (8)

Lumber, wood products, and furniture_ 24, 25 1,100 (a) 1,100 1,100 (a) 1,100
Paper and allied products 26 2,700 (b) (9 2,900 (6) (b)

Chemicals and allied products 28 42,200 3 , 800 38,400 42,000 3, 300 38,700

Industrial chemicals 281-82 23,600 3,000 20,600 23;000 2, 700 20,300
Drugs and medicines 283 10,300 (b) (b) 11,000 (b)
Other chemicals 284-89 8,300 (9 (b) 8,000 ()

Petroleum refining and extraction 29, 13 11,900 1,500 10,400 11,800 1,200 10,600
Rubber products 30 6,300 900 5,400 6,400 900 5,600
Stone, clay, and glass products 32 5,500 100 5,400 5,700 100 5,600
Primary metals 33 6,200 200 6,000 6,500 200 6,300

Ferrous metals and products 331-32, 3391, 3399 3,200 (a) 3,200 3,300 (a) 3,300
Nonferrous metals and products 333-36, 3392 3,000 200 2,800 3,200 200 3,000

Fabricated metal products 34 6,600 600 6,100 6,000 300 5,700
Machinery 35 42,800 9,900 33,000 44,100 8,500 35,600
Electrical equipment and communication__ 36, 48 100,500 52,800 47,700 101,200 51,000 50,100

Radio and TV receiving equipment _ 365 2,100 (b) (b) 2,100 (b)
Communiestion equipment and elec-

tronic components 366-67, 48 62,400 34,800 27,700 63,100 34,100 29,000
Other electrical equipment 361-64, 369 36,100 (b) (b) 36,000 (b) (9

Motor vehicles and other transportation
equipment 371, 373-75, 379 24 , 700 6,100 18,600 23,700 5,000 18,700

Aircraft and missiles 372, 19 97,600 70,700 26,800 90,000 66,600 23,300
Professional and scientific instruments 38 13,400 3,600 9,900 13,300 3,300 10,100

Scientific and mechanical measuring
instruments 381-82 3,400 800 2,700 3,300 700 2,600

Optical, surgical, photographic, and
other instruments_ 383-87 10,000 2,800 7,200 10,100 2,500 7,500

Other manufacturing industrias 21, 27, 31, 39 2,800 (b) 2,700 (b) (b)

Nonmanufauturing industries 07-12, 14-17, 41-47, 14,500 7,500 7,000 14,600 7,600 7,0Ci
49-67, 739, 807, 891

a Leto than 60. 6 Not separately available but included in total.
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TAME B-17.-Federal funds for R&D performance,
by selected industry and agency, 1969

IDollars in millions)

Industry SIC code Total

Federal

Total DOD NASA All other
agencies

TotaL $18,474 $8,619 $5,798 $1,904 $916

Chemicals and allied
products 28 1,752 192 49 5 138

Machinery 35 1 ,746 390 259 108 22
Electrical equipment

and communication 36, 48 4,294 2,329 1,559 331 439
Motor vehicles and other

transportation equip-
ment 371, 1,647 406 349 47 10

373-79
Aircraft and missiles__ 372, 19 5,801 4,524 3,061 1,288 174
Other industries 3,234 778 621 125 133

TABLE B-18.- D &itmtist$ and Pngi-r, awl cost, by :,(..mrce of ft. ads wt.':
eederal agency, 1969

Industry SIC' code

Total

Chemicals and -Hied prodo,,t 28
Machinery 35
Electrical equipment and wrnvriunii 36, 48
Motor vehicles and other ,ra1portati61i

equipment_ 371, 373-79
Aircraft and missiles 372, 19
Other industries

Total

Chemicals and allied productE 28
Machinery_ 35
Electrical equipment and communication_ _ _ 36, 48
Mctor vehicles and other transportation

equipment_ 371, 373-79
Aircraft and missiles 372, 19
Other industries

Total Company
Federal

Total DOD NASA All other
agencies

Man-years of R&D scientists and engineers

383,200

42,000
43,400

100, 800

23,900
93,900
79,200

230,100 153,100 103,800 33,200

38,600 3,500 1,100 (a)
34,200 9,100 5,800 2,700
48 , 900 51,900 35,100 9,100

18,600 5,400 4,100 (a)
4,800 69,100 48,600 17,600

65,200 14,100 9,100 2,600

16,200

2,300
700

7,600

(a)

3,100
2,400

Cost per R&D scientist or engineer

$48,200 11142,800 $56,300 855,900 $57,400 $56,700

41,700
_t0,300
42,600

68,900
61,800
40,800

40,600 54,200
39,600 42,600
40,'200 44,900

67 , 200
51,400
37,700

44,400 (a)
45, 000 39 , 900
44,400 36,400

74,600 84.300
65,500 4)3,100
55,200 57,300

59,900
33,700
57,500

(a) (a)

78,700 57,000
48,100 55,400

a Not separately available but included in total.
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TABLE B-19.--Number of R&D scientists and engineers per 1,000 employees,
by industry and size of company, 1958-69.

Industry and size of company SIC code 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969

Total

Distribution by industry

Food and kindred products
Textiles and apparel
Lumber, wood products, and

furniture
Paper and allied products
Chemicals and allied product& _

Industrial chemicals
Drugs and medicines
Other chemicals

Petroleum refining and ex-
traction

Rubber products
stone, clay, and glass products_
Primary metals

21 24 25 28 28 28 so so 27 27 26 26

20

22, 23

24, 25
26

28

a
1

6
6

39

7
2

8
6

40

7

2

7

6

46

6
3

4

8
40

7
(e)

6
6

88

7

a

4
6

40

7
a

5

6

41

7
8

a
6

39

7
a

4

6
3i!

/
a

4

6

36

7
4

4
6

36

7
4

5
6

36

40
84

33

38
83
32

35

53

88

38
51

33

33
51
33

32
50
34

281-82
283

284-89

42
46
30

42
42
84

46

50
et

: 18
.; ,4'
T ' , 0

40
47

38

18
19

(6)
a

19
ao
12

7

;3
20
12
e

17
20

12

5

16
19

12

5

17
18
12
a

17

17

13

3

18

17

14

5

18
17
14
a

19
17
13
a

29, 13
so
32
as

18
19

(b)

a

14
18

(t)
5

Ferrous metals and prodUets=
Nonferrous metals and

products

:331-32, 3391, 3399

333-36, 3392

4

6

4

7

4

10

6

11

4

11

4

8

4

a

4

8 8

4

a

4

8

4

9

Fabricated metal products
Machinery
Electrical equipment and com-

munication

34

38

36, 48

16

22

43

17

24

42

13

28

51

17

28

54

16
2e

54

16

28

aa

16

28

sa

15
27

63

13

27

44

14

28

48

11

27

45

12
28

44

Radio and TV receiving
equipment

Communication equipment
and electronic components_

Other electrical equipment__

365

366-67, 48
361-64, 269

(0)

52
37

()

47
as

()

62
41

()

66
42

(6)

67
40

(")

67
41

()

69
40

()

66
89

(6)

as
88

18

152

35

22

81
40

22

51
38

Motor vehicles and other trans-
portation equipment

Aircraft and missiles_
Profemional and scientific in-

struments

371, 373-76 ,379
372, 19

as

16

72

44

16
73

47

14

85

31

ao
91

39

20
87

36

10
99

36

20
110

87

20
113

36

20
95

as

20

89

82

19
80

34

18
78

32

Scientific and mechanical
measuring instruments

Optical, surgical, photo-
graphic, and other instru-
ments

381-82

383-87

57

33

64

34

46

23

45

24

43

81

88

38

35

88

33

39

28

86

26

35

27

37

24

36

Other manufacturing Industrie& _
Nonmanufacturing industries

21, 27, 31, 39
07-12, 14-17, 41-47,
49-67, 739, 807, 891

(b) 10 8
9

{ 8

8
8

9
9

8

11

8
10

7

12
a

13

6

12

8
12

27
18

31

_Distribution by size of company
(based on number of employees)

Less than 1,000
LOW to 4,999
5,000 to 9,999
10,000 or more .

18

12

} 28

24
14

20

28

16

28

26

18

so

27
19

30

27
19

al

27

19

82

28
16

30

28

16

15

81

28
16
16

ao

()
(b)

17
29

a The full-time-equivalent number of R&D scientists and engineers per
1,000 employees in 1966 was derived by dividing the arithmetic mean of the
full-time-equivalent number of R&D scientists and engineers employed in
January 1966 and January 1967 by the number of company employees in all
activities (in thousands), March 1966. Similar procedures were used to com-
pute ratios for 1958-66. For 1967 to present, data were derived by dividing
man-years of R&D scientists and engineers for the year 1. March employ-

ment figures.
b Not separately available but included in total.

Data included in the other manufacturing industries group.
SIC codes 3391 and 3399 included in the nonferrous metals and products

group for 1958 to 1966.
Included in the other electrical equipment group for 1968 to 1966.
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TABLE B-20.R&D-performing companies in manufacturing and
nonmanufacturing industries, by size of company, 1969

Size of company (based on number of employee.)

Number of companiee

Total Manufacturing
industries

Nonmanufacturing
industries

Total 11,317 (a) (*)

Less than 1,000 b 10,000 (a) (0)
1,000 to 4,999 c 802 685 117
5,000 to 9,999 209 188 21
10,000 or more 306 283 23

Not separately available but included in total.
b This estimate represents the midpoint of a range from 6,000 to 14,000.
40 percent of this number is represented by companies that reported leas tban 6200,000 in R&D expenditures in

1968. See table 5, footnote b.

TABLE B-21.R&D-performing companies with 1,000 or more employees,a
by size of company and R&D program, 1969

Distribution by size of company
(based on number of employees) Total

Size of R&D program (thousands of dollars)

Less than $200 $200 to 1999 $1,000-19,999 110,000-199,999 $100,000 or more

Total 1,317 b 353 304 479 151 SO

1,000 to 4,999 802 318 241 229 14
5,000 to 9,999 209 22 44 118 25
10,000 or more 308 13 19 132 112 30

Data not available for companies with less than 1,000 employees. b Estimated. See table 5, footnote b.
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TABLE B-22.Percent of total, Federal, and company funds of all R&D-performing manufacturing companies
accounted for by the companies with the largest R&D programs, 195.9-69

Companies ranked by size of
R&D program

(based on total RAD funds)
1959 1960 1961

First 4
First 8
First 20
First 40
First 100
First 200
First 300

First 4
First 8
First 20
First 40-
First 100
First 200
First 300

First 4
First 8
First nO
First 40
First 100
First 200
First 300

22
88
54
68
81

88

91

84
54
69
81
88
91

29
41
68
86
94
98

99

28
42
ea
88
92
96
97

13
22
33
43
62
73
79

13
23
36
48
65
76
83

Percent of total R&D funds

1962 1963 1964 1965 1966 1967 1968 1969

22 21 22 21 22 22 21 19

sa se sa sa 36 35 35 84

as se 57 57 57 57 se
69 70 70 70 71 70 70 es
80 82 82 82 82 82 82

87 es 89 89 89 89 89 88

91 91 92 92 92 92 92 91

Percent of Federal R&D funds

29 28 27 28 31 34 33 25

46 46 47 47 45 48 43 42

68 71 71 73 73 78 73 71

84 86 87 86 89 88 88 84

93 95 95 95 95 95 96 93

06 97 97 97 98 98 98 96

97 98 99 99 99 90 99 97

Percent of company R&D fund

12 12 15 14 12 9 9 13

20 20 19 21 26 27 28 27

88 37 88 as 89 41 43 48

49 48 49 51 ao 52 53 as
64 64 es 67 67 ea 70 69

76 76 77 78 79 79 81 80

82 82 83 84 85 87 1143

a Companies were ranked individually for each year. Therefore, particular companies comprising the size groups may have changed from year to year.

TABLE B-23.--Percent of net sales and employment of all R&D-performing manufacturing companies
accounted for by the companies with the largest R&D programs, 1959-69

Companies ranked by size of
R&D program

(based on total R&D funde)
1959 1 1980

First 4. 7
First 8 10
First 20 18
First 40 24
First 100 41

First 200
First 300 61

First 4
First 8 10
First 20 20
First 40 26
First 100 40
First 200 52

First 800 60

7
10
17
24
40
52
59

Percent of net sales

1961 1962 1963 1964 1965 1966 1967 1968 1969

6
10
17
24
40
52
60

7
10
17
24
88
49
eo

10
18
25
41
54
62

8
10
18

25
41

et
ea

a
11

19
27
48
55
65

8

11

19

25
45
as
es

4

11

19
28

42

55
67

4

11

21

al
44

59

68

7
10
18
25
39

ea

Percent of employmeat

7 8 9 9 9 a 9

11 11 12 12 18 13 12 12 12

19 20 20 21 21 21 21 22 20
26 26 27 28 28 28 29 29 27

40 as 41 41 42 43 43 48 89
ao 47 52 54 54 54 54 se 51

67 69 oo 62 ea ea 64 ea 62

Companies were ranked individually for each year. Therefore, particular companies comprising the size groups may have clanged from year to year.
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TABLE B-24.Percent of total and Federal R&D performance funds and percent of net sales of all R &D-perforrnirtg
companies accounted far by the companies with the largest R&D programs, by industrp, 1969

Industry SIC code

Percent of total II& 1) funds Percent of Federal R&D funds Pe cent of net sales of all
R&ilt-perforrning companies

First 4
corn-

panies

First 8
corn-

panics

First 20
corn-

panics

First 4
corn-

panies

First 8
corn-
panies

First 20
corn-

panies

F irst 4
corn-
panies

First 8
corn-

panies

First 20
com-
panies

TotaL 19 34 56 25 42 71 7 10 1R
_

Food and kindred products 20 28 45 73 50 54 93 14 27 51
Textiles and apparel 22, 23 37 55 74 88 86 190 35 45 57
Lumber, wood products, and furniture 24. 25 29 46 58 35 48 71
Paper and allied products 26 35 58 84 26 51 75
Chemicals and allied products 28 36 47 68 71 85 95 22 30 50

Industrial chemicals 281-82 59 75 91 80 98 100 38 52 &
Drugs and medicines_ 283 40 60 89 1;3 43 50 20 48 86
Other chemicals. 284-89 44 59 79 100 100 100 37 49 71

Petroleum refining and extraction.... 29, 13 56 76 97 92 93 100 as 64 92
Rubber products 30 69 85 92 37 81 83 65 75 88
Stone, clay, and glass products 32 65 so 89 80 100 100 39 54 77
Primary metals 33 ss 54 79 73 75 83 33 47 68

Ferrous metals and products 331-32, 3391, 3399 so 76 93 77 94 94 SI 64 toi
Nonferrous metals and products_ ,.. 333-36, 3302 48 69 89 75 76 99 41 52 7.1

Fabricated metal products 34 39 57 70 30 95 97 32 44

Machinery 36 57 70 82 82 94 08 21 31 18

Electrical equipment and communica-
tion 36, 48 55 70 85 56 76 94 36 so .54

Radio and TV receiving equipment_ 365 92 96 (a) IGO 160 (a) 74 93 (°)

Communication equipment and
electronic components 366-57, 48 58 76 92 59 77 94 49 64 82

Other electrical equipment 361-64, 369 83 88 93 98 99 100 53 56 74

Motor vehicles and other transportation
equipment 371, 373-75, 379 92 96 og 94 97 100 80 85 94

Aircraft and missiles 372, 19 54 93 98 53 83 99 as 55 92
Professional and scientific instruments 38 69 78 88 87 98 93 34 49 71

Scientific and mechanical measuring
instruments 381-82 32 51 75 39 59 96 33 51 71

Optical, surgical, photographic, and
other instruments 383-87 79 89 os 94 95 99 48 69 88

Other manufacturing industries 21, 27, 31, 39 38 54 78 76 31 52 73

Nonmanufacturing industries 07-12, 14-17, 41-47, 29 44 GO 42 56 75 1 1 18

49-67, 739, 807, 891

et Less than 20 con:marries.
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TABLE B-25.R&D-perfor7ning companies with 1,000 or more employees° and number with
Federal funds for R&D performance, by industry and size of company, 1969

Industry SIC code

Companies with total employment of

1 000 or more 1,000 to 4,999 I 5,000 to 9,999 10,000 or more

Total
Fed-
eral

Per-
cent
of

total
Total

Fed-
eral

Per-
cent
of

total
Total engl

Per-
cbnt

of
total

Total
Fed-
eral

Per-
cent

af
total

Tot.l 1, 317 279 21 b so2 80 1 o 209 5.5 27 806 144 47

Food and k.ndred products 20 101 7 7 58 2 3 16 1 4 15

Textiles and apparel 22, 23 70 3 4 47 1 2 7 16 2 13
Lumber, wood products, and

furniture 24, 25 28 19 4
Paper and allied products_ 26 50 4 s 25 1 4 9 16 3 19

Chemicals and allied products.... 28 107 29 27 64 21 7 33 32 22 69

Industrial chemicals 281-82 42 17 40 17 3 1 33 22 16 73

Drugs and medicines 283 27 10 37 12 9 6 67 6 4 67
Other chemicals 284-89 as 2 5 26 9 4 2

Petroleum refining and ex-
traction 29, 13 35 12 34 11 6 18 12 67

Rubber products.. 30 33 6 18 21 6 2 33 4 67

Stone, clay, and glass products.. 32 46 7 16 28 1 13 10 6 60
Primary metals 33 81 14 17 44 5 11 15 3 20 22 6 27

errous metals end products _ 331-32, 3391, 3399 45 4 9 22 10 2 20 13 2 16

Nonferrous metals and
products 333-36, 3392 36 10 28 22 5 23 1 20 9 4 44

Fabricated metal products 34 73 13 18 53 2 4 11 27 9 8 89

Machinery 35 171 29 17 114 8 7 24 8 36 83 13 39

Electrical equipment and com-
munication 36, 48 151 59 39 92 18 20 24 13 .54 35 28 80

Radio and TV receiving
equipment 365 7 3 43 3 4 3 75

Communication equipment
and elec tronic components. 366-67, 48 67 39 58 37 12 33 12 10 83 18 17 94

Other electrical equipment__ 361-64, 369 11 17 22 62 6 11 12 3 25 13 8 62

Motor vehicles and other trans-
portation equipment 371, 373-76, 379 48 15 31 23 4 17 38 17 8 47

Aircraft and missiles_ S12, 19 45 32 71 20 9 44 4 100 21 19 90

Professional and scientific in-
struments M 24 45 32 7 22 13 9 69 0 8 89

Scientific and mecharical
measuring instruments - 381-82 24 8 33 17 3 18 5 3 2 2 100

Optical, surgical, photo-
graphic, and other instru-
ments 383-87 30 16 54 15 4 27 8 6 75 7 6 86

Other meuutacturing Industries_ 21, 27, 31, 39 63 3 5 44 3 7 11 8

Nonmanufacturing industries._ 01-12, 14-17, 41-47, 161 22 14 117 20 17 21 1 28 1 4

49-67, 739, 807, 891

Data not available for companies with less than 1,000 employees. b See table 20, footnote c.
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TABLE B-26,--Distribution of R&D costs, by industry and type of cost, 1989

Industry SIC code
Cover-

age
ratio*

Millions of dollars Percent distribution

R&D
costs

Wages

Mate-
rials
and

Nits

Other
&D

costs

R&D
costs

Wages

Mate-
Dials
and
sup-
plies

Other
R&D
ONO

Scien-
lists
and
engi-
users

R&D
fperutrng

per-
sonnel

Scien-
tists
and
engi-
neers

R&D
s up-

porMg
per-

sonnel

Totsil 76 $18, 474 $5, 462 $3, 642 $3, 376 $5, 995 100 80 20 18 32

Food and kindred products 20

.....k.
72 185 71 40 31 43 100 38 22 17 23

Textiles and apparel 22, 23 62 80 24 13 9 14 100 40 22 14 24

Lumber, wood products, and furniture.- 24, 25 48 24 10 4 6 8 100 42 17 19 22

Paper and allied products 83 113 41 22 18 32 100 36 20 16 29

Chemicals and allied products 28 69 1,752 629 370 254 499 100 36 21 15 20

Industrial chemicals 281-82 61 1, 065 353 242 173 297 100 33 23 16 28

Drugs and medicines 283 79 437 178 74 48 188 100 41 17 11 81

Other chemicals 284-89 83 250 98 53 33 65 100 39 21 13 26

Petroleum relining rend extraction 29, 13 al 572 199 101 60 212 100 35 18 11 37

Rubber products. 30 83 240 79 47 28 86 1Co 33 19 12 36

Stone, clay, and glass products 32 44 191 71 42 31 47 100 37 22 16 25

Primary metals 33 57 267 88 66 49 66 100 33 25 18 24

Ferrous mttals and products_ 331-32, 3391, 3399 37 142 47 34 32 30 100 83 24 22 21

Nonferrous metals and products 333-343, 3302 80 125 41 82 18 35 100 33 25 14 28_
Fabricated metal products 34 79 183 70 41 30 44 100 38 22 16 24

Machinery as 89 1, 746 571 375 284 516 100 33 22 16 ao

Electrical equipment and communication_ 36, 48 74 4, 294 1, 270 796 880 1, 348 100 So 19 21 31

Radio and TV receivhig equipment__ 365 53 109 31 25 16 30 100 28 23 14 35

Communichtion equipment and elec-
tronic components 366-67, 48 77 2, 454 740 411 545 759 100 30 17 22 81

Other electrical equipment 361-64, 369 71 1, 781 600 360 320 351 100 29 21 19 82

Motor vehicles and other transportation
equipment 371, 373-75, 379 97 I, 647 385 531 S89 443 100 23 32 18 27

Aircraft and missiles 372, 19 77 6, 801 1, 480 899 1, 177 2, 245 100 26 16 20 39

Professional and scientific instruments._ 38 45 664 240 163 112 149 100 36 25 17

Scientific and mechanical measuring
instraments 381-82 88 37 20 11 20 100 43 22 13 22

Optical, surgical, photographic, and
other instruments 383-87 41 676 203 143 101 129 10P 35 25 18 22

Other manulacturing Industries 21, 27, 31, 39 91 98 35 23 13 25 100 37 24 13 26

Nonmanufacturing industries 07-12, 14-17, 41-47, 67 840 200 110 107 224 100 31 17 17 35

49-67, 730, 807, 891

AThe coverage ratio is derived by dividing R&D funds for which a distribution by type of cost was reported by total R&D funds, including those for which

a distribution by type of cost was not reported.
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TABLE B-27.Distributt:m of R&D costs, by industry and type of cost, 1968

Industry SIC code
Cover-

arel: 0

Millions of dollars Percent distribution

R&D
costs

Wages

Mate-
rials
and
SUls-
plies

Other
R&D
costa

R&D
costs

Wages

Mate-
rials
and
snp-
Plies

Other
R&D
Wets

Seim-
tists
and
engi-
neers

R&D
sup-

porting
per-

sonnel

Seim-
'gists
and
engl-
neers

R&D
sup-

porting
Per-

sonnel

Total 75 $17, 469 O. 224 $3, 425 13, 150 S5, 669 102 as 20 18 33

Food and 'zindred products. 20 69 167 65 35 27 40 100 so 21 10 24
Textiles and apparel 22, 23 51 88 22 13 9 14 100 88 28 16 23
Lumber, wood products, and rurniturA.-- 24, 25 44 22 10 4 4 4 100 45 te 17 20
Paper and allied products 26 &3 98 35 19 15 25 100 38 20 16 26
Chemicals and allied products 28 69 1, 08 .589 355 249 485 100 36 21 18 28

Industrial chemicals. 281-82 62 1, 027 340 289 172 276 100 83 23 17 27
Drugs and medicines 288 78 394 159 65 43 127 100 40 17 11 32
Other chemicals 284-89 82 288 90 51 88 68 los sa 22 14 27

Petroleum refining and extraction 29, 13 80 539 185 100 68 191 100 84 19 12 35
Rubber products 30 84 280 78 42 24 86 100 84 18 11 87
Stone, clay, and glass products 82 48 164 60 38 24 43 100 36 23 14 26
Primary metals 33 56 251 81 82 48 61 100 32 25 18 25

Ferrous metals and products 831-32, sun , 3399 87 135 43 82 29 30 100 32 24 22 22

Nonferrous metals and products 888-36, 3392 78 116 38 38 17 31 100 as 26 15 27

Fabricated metal products 34 79 183 72 as 82 42 100 89 21 17 28
Machinery 88 88 1, 614 528 888 270 477 100 sa 21 17 80
Electrical equipment and communication_ 86, 48 75 4, 049 1,194 749 912 1, 194 100 30 19 23 30

Radio and TV receiving equipment__ 365 51 101 80 21 17 84 100 30 20 16 33
Communication equipment and elec-

tronic components 366-67, 48 77 2, 821 717 388 553 663 100 81 17 24 29

Other electrical equipment 361-64, 369 73 I, 627 446 ail 842 497 100 27 21 21 81

Motor vehicles and other transportation
equipment 371, 373-75, 879 97 I, ME. 368 455 258 437 100 24 30 17 29

Aircraft and missiles 372, 19 74 8,4388 1,492 929 1,019 2,219 100 28 16 18 89

Professional and scientific instruments__ 38 42 800 222 181 95 145 100 38 22 Is 24

Scientific and mechanical measuring
instruments 881-82 72 87 37 19 11 20 100 ta 22 12 23

Optical, surgical, photographic, and
other instruments 883-87 87 513 192 111 35 125 100 37 22 17 24

Other manufacturing industries 21. 27, 31, 39 91 89 aa 22 12 22 100 37 23 13 28

Nonmanufacturing industries 07-12, 14-17, 41-47, 68 575 185 24 91 205 100 82 16 16 86

49-67, 739, 807, 891

a The coverage ratio is derived by dividing R&D funds for which a e_istribUtion by type of oost was reported by total R&D funds, including those for which
a distribution by type of clot was not reported.
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TABLE B-28.-Funds for basic research, aWied research, and
development performance, 1953-69

iDollars in milhonal

Year Total Basic research Applied research Development

1953 $3,640 $151 *$726 u $2753

1954 4,070 166 a 814 a 3 ,090

1955 4,640 189 ° 928 3,523
1956 6,605 253 1,268 5,084
157 7,731 271 1,670 5,790
1958 8,389 295 1,911 6,183
1959 9,618 320 1,991 7,307
1960 10,509 376 2,029 8,104
1961 10,908 395 1,977 8,537

1962 11 464 488 2,449 8,527

1963 12,630 522 2,457 9,651

1964 13,512 549 2,600 10,362

1965 14,185 592 2,658 10.934

1966 15,548 624 2,843 12,081

1967 16,415 629 2,915 12,872

1968 17,469 642 3,124 13,703

1969 18,474 646 2,315 14,513

is Estimated by the National Science Foundation.



TABLE 11-29.---Funds for basic research, applied research, and development performance,
by industrp and selected company size groups, 1968 and 1969

jDollars in millions]

Industry and size of corupizy SIC coda

1938 1989

Total Basic
research

Applied
research

Develop-
ment

Total Basic
research

Applied
research

Develop-
ment

Ton..1

Distribution by industry

$17,489 $642 $3.124 113, 703 118, 474 $646 $3,316 $14,513

Food and kindred products 20 187 10 74 83 185 11 84 90

Textiles and apparel 22, 23 58 2 21 36 60 2 20 as

Lumbar, wt-kod products, and furniture 24, 25 22 (a) (a) (a) 24 (a) (a) (a)

Paper and allied products 26 11 a 84 56 113 3 38 71

Chemicals and allied products. 28 1,658 214 803 841 1, 752 223 668 863

Industrial chemicals 281-82 i, 027 (a) (a) (a) 1, 065 (a) (a) (a)

Drugs and medicines 283 314 64 144 186 437 73 139 205

Other chemicals 284-89 238 16 74 148 250 14 84 152

Petroleum refining and extraction 29, 13 539 38 219 282 872 39 212 321

Rubber products 230 6 58 167 240 s 61 174

Stone, clay, and glass products. 32 164 (4) (a) a) 191 (a) (4) (a)

Primary metals 251 14 88 150 267 15 98 156

Ferrous metals and products_ 331-32, 3391, 3399 135 (4) (4) (a) 142 (a) (a) (4)

Nonfeaous metals and products 333-36, 3392 115 5 51 59 125 7 58 60

Fabricated metal products $4 183 3 44 136 183 a 41 140

Machinery 35 1, 614 32 212 1, 370 1, 748 20 255 1,471

Electrical equipment and communication 36, 48 4,049 138 198 3,315 4, 294 137 667 3,490

Radio and TV receiving equipment 365 101 (a) (a) (a) 11I9 (a) (a) (a)

Communication equipment and electronic
components 366-67, 48 2, 321 114 343 1, 884 2, 454 119 388 1, 447

Other electileal equipment 361-64. 360 1, 627 (a) (a) (0) 1, 731 (a) (a) (a)

Motor veniclesand other transportation equipment- 371, 373-75, 379 1,518 (") ,-') :a) 1, 647 (a) (4) (a)

A ircraft end missiles 372, 19 5, 658 67 664 4,928 5,801 63 589 5, 149

Profcssional and scientific instrument as 600 (a) (a) (a) 664 (a) (a) (a)

Other manufacturing industries 21, 27, 31, 39 89 5 23 61 96 5 23 68

Nonmanufacturing industries 07-12, 14-17, 41-47, 575 41 224 310 840 49 268 333

4Q-67, 739, 807, 891

Distr,bution by size of company
(based on number of employees)

5,000 to 9,999 960 55 228 677 1, 048 62 254 732

10,000 or more 14,820 490 2,380 11,950 15,860 482 2, 511 12, 867

a Not separately available but included in total.
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TABLE B--30.-Flinds for basic research, applied research, and development performance,
by industry, source, and selected cornpanp size groups, 1969

iDo,lars M millions]

,:ize of company SIC code

Federal Company

Total Basic
research

Applied
research

Develop.
ment

Total Basic
research

Applied
research

Develop.
ment

Total

Distribution by industry

$8, 619 $164 $1, 047 $7, 407 49.856 $481 12. 268 17, 105

Food and kindred products 20 1 183 11 84 89

Textiles and apparel 22, 23 (a) (a) (a) (a) (a) (a) (4) (a)

Lumber, wood products, and furnhure 24, 25 24 (a) (a)

Paper and allied products 26 (0) (a) (a) (a) (a) (a) (4) (a)

Chemicals and allied products 28 192 41 47 104 1,560 182 619 760

Petroleum refining and extraction 29, 13 47 3 9 36 524 37 203 285

Rubber products 30 43 9 31 196 5 52 139

Stone, clay, and glass uroducts 32 4 (a.) (a) (a) 187 (a) (4) (a)

Primary metals . 33 10 6 4 '157 15 89 152

Ferrous metals and products 331-32,3391,3309 (a) 141 (a) (a) (a)

Nonferrous metals and products 533-36,3392 6 3 1'6 7 52 57

Fabricated metal products 34 11 2 ',.. 172 3 39 131

Machinery 33 390 73 31: 1. 356 20 182 1.154

Eleceri^al equipment and communication 36, 48 2, 329 41 334 1, MS 1, 965 96 333 1, 636

Radio and TV ret eiving equipment 366 (a) (a) (a) (4) (a) (a) (a) (a)

Communication equipment and electronic
components 366-67, 48 1,390 35 197 1,158 1, 064 84 191 789

rither eleelric-.1 equipment 361-64, 369 (a) (a) (a) (a) (a) (4) (a) (a)

Motor vehicles and other transportation equipment.. 371, 373-75, 379 406 (a) (a) (a) 1, 241 (a) (a) (a )

Aircraft and rsiles 372, 19 4, 524 24 342 4,158 1, 277 40 247 990

Professional and scientific instruments 38 215 (a) (a) (a) 448 (^) (a) (4)

Scientific and mechanical measuring instru-
ments 381-82 15 2 (a) (a) 72 (a) (a) (a)

Optical, surgical, photographic, and other
instruments. 383-87 200 (a) (a) (a'' 376 (a) (a) (a)

Other manufactiring industriu; 21, 27, 31, 39 (a) (a) (a) (a) (a) (a) (a) (a)

Nonmanufacturing industries 67-12, 14-.17, 41-47, 440 40 175 226 200 9 83 108

49-67, 739, 807, 891

Distribution bp size of company
(bond on number of employees)

a_

5,000 to 9,999 315 5 64 243 734 57 190 487

10,000 or more 7, 714 104 764 6, 846 7,947 379 1, 747 5,821

a Not separately available but included in total.
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TABLE B-32 Funds for basic research performance, by industry and
selected company size groups, 1968 and 1969

IDollare in millions]

Industry SIC oode

1968 1969

Total

Companies with totei
employment of-

Total

Companies with total
employment of-

5,000 to
9,999

10,000
or more

5,00i, to
9.999

10,000
or more

Total $642 $55 $490 $646 $62 $482

Food and kindred products 20 10 9 11 9
Textiles and apparel_ 22, 23 2 (a) (a) 2 (a) (a)
Lumber, wood products, and furniture 24, 25 (a) (a) (a) (a) (a) (a)
Paper and allied products 26 3 (a) 2 3 (a) 2
Chemicals and allied products 28 214 36 167 223 43 159

Industrial chemicals 281-82 (a) (a) (a) (a) (a) (a)

Drugs and medicines 283 64 (a) 23 73 (a) 26
Other chemicias 284-89 16 6 (a) 14 7 (a)

Petroleum refining and extraction 29, 13 38 1 37 39 1 38
Rubber products 30 6 (a) 5 5 (a) 4

Stone, clay, and glass products 32 (a) (a) (a) (a) (a) (a)
Primary metals 33 14 (a) 12 15 (a) 13

Ferrous metals and products 331-32, 3391, 3399 (a) (a) (a) (a) (a) (a)

Nonferrous metals and products 333-36, 3392 5 (a) 4 7 (a) 5

Fahricqted metal products 34 3 (a) (a) 3 (a) (a)

Machinery 35 32 1 29 20 1 17

Electrical equipment and communication.. _ 36, 48 136 6 112 137 7 118

Radio and TV receiving equipment 365 (a) (a) (a) (a)

Communication equipment and elec-
tronic components 366-67, 48 114 (a) (a) 119 (a) (a)

Other electrical equipment 361-64, 369 (a) (a) (a) (a) (a) (a)

Motor vehicles and other transportation
equipment 371, 373-75, 379 (a) (a) (a) (a)

Aircraft and missiles_ 372, 19 67 (a) 64 63 (a) 60
Professional and scientific instruments 38 (a) (a) (a) (a) (a) (a)

Other manufacturing industries 21, 27, 31, 39 5 1 3 5 1 3

Nonmanufacturing industries 07-12, 14-17, 41-47, 41 1 49 1

49-67, 739, 807, 891

*Not separately available but included in total.
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TABLE 13-3S.Funds for basic research performarte, by field of science, 1967-69
[Dollars in millions]

Field of science

Total

Physical sciences

Chemistry
Physics
Astronomy.

Mathematics
Environmental sciences
Engineering (including metallurgy)
Life sciences

Biological sciences
Clinical medical sciences

Other sciences

1967 1968 1989

$629 $642
i

$646

308 317 333

162 191 215

(a) (a) (a)

(a) (a) (a)

12 13 12
14 11 14

172 . 181 176
69 76 77

(a) 50 52

(a) 26 25
_

53 43 34

a Not separately avalable but included in

66
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TABLE B-34.Funds for basic research performance, by industry and field of science, 1969
[Dollars in miltioca]

Industry SIC code Total
Physical
sciences

Maths-
ri stice

Environ-
mental
sciences

Engineer-
ing

(including
metal-
lurgy)

Lire
sciencos

Other
sciences

Total $646 $333 $12 $14 $176 $77 $34

Food and kindred products 20 11 5 1 3 1

Textiles and apparel 22, 23 2 1

Lumber, wood products, and
furniture 24, 25 (a) (a) (a) (a) (a) (a) (a)

Paper and allied products 26 3 (a)
Chemicals and allied products 28 223 141 1 17 60 3

Industrial chemicals 281-82 (a) (a) (a) ta) (a) (a)

Drugs and medicines 283 73 36 37
Other chemicals 284-89 14 11 3

Petroleum refining and extraction_ _ 29, 13 39 26 1 4 8 1

Rubin'. products 30 5 4 (a) 1

Stone, clay, and glass products 32 (a) (a) (a) (a) (a) (a) (a)

Primary metals 33 15 4 11

Ferrous metals and products_ 331-32, 3391, 3399 (a) (a) (a)

Nonferrous metals and products 333-e6, 3392 7 1 5

Fabricated metal products 34 3 2 1

Machinery 35 20 1 I (a) (a) (a) (a) (a)
Electrical equipment and com-

munication 36, 48 137 49 4 75 4 6

Radio and TV receiving
equipment 365 (a) (a)

(a) (a) (a)
Communication equipment and

eloctronic components 366-67, 48 119 39 4 67 (a) (a)

Other electrical equipment 361-64, 369 (a) (a) (a)

Motor vehicles and other ti.ans-
portation equipment 371, 373-75, 379 (a) (a) (a) (a)

(a) (a) (a)
Aircraft and missile3 372, 19 63 18 1 2 32 3 8
Professional and scientific instni- ------

rnnnts 38 (a) (a) (a) (a) (a) (a) (a)
Other manufacturing industries_ - _ _ 21, 27, 31, 39 5 3 1 1

Nonmanufacturing industries 07-12, 14-17, 41-47, 49 (a) (a) (a) (a) (a) (a)

49-67, 739, 807, 891

Not separately available but included in total.

58



TABLE B-35. --R&D-performing companies wi'h 5,000 or 1110.T employees and
number performing basic rcsi,lrch, by industry and size of company, 1P695

Industry SIC code

5,000

Companies with total employment of.

to 9,999 10,000 or more

Total Basic
research

Percent
of total

Tote, Basic
nsearch

Percent
of total

Total 209 42 306 188 61

Food and kindred products 20 16 10 63 27 14 52

Textiles ane apparel 22, 23 7 4 5;' 16 9 56

Lumber, wood products, and furniture 24, 25 5 4

Paper and allied products 26 9 4 44 16 8 50

Chemicals and allied products.. 28 21 14 67 32 27 84

Industrial chemicals 281-82 3 3 10 22 18 82

Drugs and medicines 283 9 7 78 e 6 100

Other chemicals 284-89 9 4 44 4 3 75

Petroleum refining and extraction 29, 13 6 4 67 18 16 89

Rubber products 30 6 2 33 6 6 100

Stone, clay, and glass products.. 32 8 4 50 10 7 70

Primary metals____ 33 15 8 53 22 14 64

Ferrous metals and products 331-32, 3391, 3399 10 4 40 54

Nonferrous metals and products 333-36, 3392 5 4 80 9 7 78

Fabricated metal products 34 11 5 45 9 4 44

Machinery 35 24 8 32 83 18 55

Electric& equipment and communication__ 36, 43 24 6 25 35 24 69

Radio and TV receiving equipment 365 4
Communication eouipment and elec-

tronic components_ 366-67, 48 121 4 33 18 14 78

Other electrical equipment _ 361-64, 369 12 2 17 13 16 77

Motor vehicles and other transportation
equipment_ 371, 373-75, 379 8 3 38 17 8 47

Aircraft and missiles 372, 19 4 2 50 21 13 62

Professional and sttentific instruments 38 13 7 54 9 5 56

Scientific and mechanical meariuring
ns trumen _ 321-82 5 2 40 2 1 50

Optical, surgical, photographic, and
other instruments 383-87 8 5 63 7 4 57

Othei manufs.cturing industries 21, 27, 31, 11 7 64 8 5 63

Noninanufacturing indubtrier _____ _ _ _ _ 07-12, 14-17, 41-47, 21 23 10 43

49-C7, 739, 807, 891

a Companies not surveyed in 1989 which had their R&D activMei es! maw at ,,Ele 1958 level were considered to have performed basic resea,ch in 1959.
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TABLE B-37 .--Funds for applied research and development performance in companies
with 5,000 or more employees, by product field and size of company, 1969

[Dollars in miliionsj

Product field SIC code

Companies with total
employment of-

5,000 to
9,999

10,000
or more

Total

Ordnance, except guided missiles
Guided missiles and spacecraft
Food and kindred products
Textile mill products_
Chemicals, except drugs and medicines

$986 $15 , 178

19, except 192
192
20
22

28, except 283

10
13
19
3

76

145
3,633

105
38

928

Industrial inorganic and organic chemicals__ 281 14 312
Plastics materials and synthetic resins,

rubber, and fibers 282 13 388
Agricultural chemicals 287 12 72

Other chemicals 284-86 37 166

Drugs and medicines 283 110 194

Petroleum refining and extraction.. 29, 13 12 223
Rubber and miscellaneous plastics products 30 15 113
Stone, clay, and glass products 32 12 78
Primary 33 15 143

Ferrous metals and products 331-32, 3391, 3399 5 78
Nonferrous metals and products 333-36 , 392 10 65

Fabricated metal products 34 29 382
Machinery 35 70 1,401

Engines and turbines 351 2 187
Farm machinery and equipment 352 ii 83

Constructifm, mining, and materials han-
dling machinery 353 16 110

Metalworking machinery and equipment.. _ _ _ 354 13 35
Office, computing, and accounting machines_ 357 13 757
Otl--.1r machinery, except ele. trice] balance of 35 25

Electrical equipment and communication 36 160 2,647
Electric transmission and distribution equip-

ment 361 3 70
Electrical industrial apparatus 362 5 126

Motor vehicles and other transportation equip-
ment_ 37, except 372 13 1,064

Motor vehicles ard equipment 371 11 975
Other transportation equipment 373-75, 379 2 S9

Aircraft and parts 372 67 2,445
Professional and scientific instruments 38 225 338
Other product fields, not elsewhere classified 87 764
Not separately reported 50 537



TABLE B-38.Funds for applied research and development performance,
by selected product field and source, 1969

[Dollars in millions)
. _

Product field

Total_

Ordnance, except guided missiles_ _
Guided missiles and spacecraft
Textile mill products
Chemirals, except drugs and

medicines

Industrial inorganic and organic
chemicals

Plastics materials and synthetic
resins, rubber, and fibers

:tachinery

Office, computing, and account-
ing machims

Aircraft and parts
Professional and scientific instru-

ments

SIC code Total Federal Compaay

$17,829 $8,455 $9,375

19, except 192 186 155 31

192 3,762 3,355 407
22 66 1 65

28, except 283 1,226 50 1,176

281 391 26 365

282 482 15 467

35 1,650 107 1,543

357 801 55 746

372 2,548 1,243 1,305

38 791 333 458

71 63



TABLE B-39.Funds for applied research and developmrnt
!Dollars in

Industry SX code Total

Product field and SIC code

Ordnance,
except
guided
missiles

Guided
missiles

and
spacecraft

Food
and

kindred
products

1

Textile 1

mill
products

1

cals,

drugs
and

medicines

Drugs
and

medicines

(19, ex-
cept 192)

(192) ;20) (22) (28, ex-
cept 283)

(283)

Total $17,829 $186 $3,762 $182 $66 $1,226 $411

Food and kindred products 20 174 137 1 14

Textiles and apparel 22, 23 58 31 (a)

Lumber, wood products. and furniture_ __ _ 24, 25 23 (a) (a) (a) (a) (a) (a)
Paper and allied products 26 110 4
Chemicals and allied products 28 1,5T) (a) (a) 27 13 844 369

Industrial chemicals 281-82 (a) (a) (a) (a) (a) (a) (a)

Drugs and medicines 283 364 6 43 298
Other chemicals 284-89 236 (a) (a) 14 152 35

Petroleum refining and extraction 29, 13 533 1 16 2 1 131 2
Rubber products 30 235 26 12 46 4
Stone, clay, and glass products 32 (a) (a) (a) (a) (a) (a) (a)
Primary metals 33 251 (a) (a) 18 (a)

Ferrous metals and produces__ _ 331-32, 3391, (a) (a) (a) (a) (a)

P99
Nonferrous metals and products... ____ 333-36, 3392 118 9

Fabricated metal products 34 180 1 2 3 17 2
Machinery. 35 1,726 6 91 1 17 1

Electrical equipment and communication__ 36, 48 4,157 61 601 (a) (4) 37 (a)

Radio and TV receiving equipment___ 365 (a) (a) (a) (a) (a) (a) (a)

Communication equipment and elec-
tronic components_ 366-67, 48 2,336 22 (a) 8 1

Other electrical equipment 361-64, 369 (a) (a) (a) (a) (a) (a) a)

Motor vehicles and other transportation
equipment 371,373-75,379 (a) (a) (a) (a) (") (a) (n)

Aircraft and missiles 372, 19 5,737 29 2 , 959 20 3
Profeszional and scientific instruments__ _ _ 38 (a) (a) (a) (a) (a) (a) (a)

Other manufacturing industries 21, 27, 31, 39 91 1 4

Nonmanufacturing industries _ 07-12, 14-17, 591 9 18 2 13 3
41-47, 49-67.
739, 807, 891

° Not separately available but included in total.

64

r c



performance, by industry and product field, 1969
millions]

Product field and SIC codeContinued

Petroleum
refining

and
extraction

1

Rubber
produc ts

Stone,
clay, and

rlaaa
products

Primary
metals

Fabricated
metal

products
Machinery

Electrical
equipment
and com-

munication

Motor
vebicks

and other
trans-

portation
equipment

Aircraft
and parts

Profes,
sional
and

scientific
instru-
mente

Other
product

fields,
N.E.C.

(20, Id) (30) (32) (33) (34) (35) (36) (37, except
372)

(372) (38)

$255 $163 $155 $217 $499 $1,650 $3,391 $1,125 $2,548 $791 $1,202

2 1 11 (a) 6

2 1 (a) 18

(a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a)

2 1 13 88
(a) 12 13 (°) 28 19 15 1 14 10 110

(a) (a) (a) (a) (a) (a) (a)
(a) (a) (a) (a)

2 1 1 1 (a) (a) 4 6

1 3 1 12 16

227 2 1 2 28 14 (a) (n) 81 3 12

1 101 1 4 5 27 1 5 2

(a) (a) (a) (a) (a) (a) (a) (a) (a)
(a) (a)

1 1 3 157 28 13 11 6 1 (a) 9

(a) (a) (a) (a) (a) (a) (a)
(a) (a) (a)

1 2 57 18 9 9 (a) (a) 1 6

1

_

4 3 5 72 24 11 4 5 4 23

4 0) 2 8 28 1,073 283 43 30 3 133

1 9 11 235 269 2,078 22 294 196 340

(a) (a) () (a) (a) (a) (P)
(a) (a) (a)

_ 3 2 9 124 1,402 14 8 122 293

ka) (a) 1.4)
(1) (a) (a) (a) (a)

(,a) (a)

(a) (a) (cl (a) (a) (a) (a) (a) (a) (a) (a)

(a) (a) 4 37 49 396 48 2,008 9 165

(a)
(a) (a) ( a) (a) (a ) (a) (a) (a) (a) (a)

3 3 13 5 1 1 53

10 1 2 5 7 17 185 9 31 112 165
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TABLE B-40.Funds for applied research and developmcd
[Dollars in-

Industry SIC code Total

Product field and SIC code

Ordnance, Guided
except missiles
guided and
missiles spacecraft

Food
and

kindred
products

Textile
mill

products

Chemi-
eals,

except
drugs
and

medicine:,

Drugs
and

medicines

(11), ex- (192)
cept 192)

(20) (22) /:23, ex-
cept 283)

(283)

Total $16,827 $20lJ 83,786 8165 858 81,168 8375

Food and kindred products 20 157 122 17

Textiles and apparel_ 22, 23 57 34 (a) 1

Lumber, wood products, and furniture__ _ _ 24, 25 21 (a) (a) (a) (a) (a) (a)

Paper and allied products 26 90 4

Chemicals and allied products 28 1,445 (a) (a) 26 11 796 339

Industrial chemicals 281-82 (a) (a) (a) (a) (a) (a) (a)

Drugs and medicines 283 330 6 38 271

Other chemicals_ 284-89 222 13 144 28

Petroleum refining and extraction 29, 13 501 1 38 2 1 130 2

Rubber products 30 225 21 4 40 3

Stone, clay, and glass products 32 (a) (a) (a) (a) (a) (a) (a)

Primary metals 33 236 (a) (a) (a) 14 (a)

Ferrous metals and products 331-32, 3391, (a) (a) (a) (a) (a) (a)

3399
----- s

Nonferrous metals and products 333-36, 3392 110 I (a) 7

Fabricated metal products_ 34 180 1 2 3 17 2

Machinery 35 1,581 7 95 1 15 1

Electrical equipment and communication__ 36, 48 3,913 57 555 (a) (a) 29 (a)

Radio and TV receiving equipment_ 365 (a) (a) (a) (a) (a) (a) (a)

Communication equipment and elec-
tronic components 366-67, 48 2,207 22 (a) 6 1

Other elect:ical equipment 261-64, 369 (a) (a) (a) (a) (a) (a) (a)

Motor vehicles and other transportation
equipment 371, 373-75, (a) (a) (a) (a) (a) (a) (6)

379
Aircraft and missiles 372, 19 5,591 40 2,985 2 28 2

Professional and scientific instruments._ _ 38 (a) (a) (a) (a) (a) (a) (a)

Other manufa6uring industries 21, 27, 31, 39 84 1 3 7

Nonmanufacturing industries 07-12, 14-17, 534 6 22 2 2 15 3

41-47, 49-67,
739, 807, 891

Not separately available but included in total.
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performance, by induitry and product field, 1968
mitions)

Product field and SIC eode--Continuad

Petroleum
refining

and
extraction

Rubber
products

Stone,
clay, and

glees
prt)ducts

Primary
metals

Fabricated
metal

products
Maclaine*,

Electrical
equipment
and oom-

mumicittion

Motor
vehicles

and other
trans-

portation
equipment

Aircraft
and parts

Profs.-
sional

and
scientific
instru-
ments

Other
product
'fields,
N.E.C.

(29, 13) (30) (32) (33) (34) (35) (36) (37, except
372)

(372) (38)

$239 $160 $130 $207 $478 $1,396 $3,403 $956 $2,370 $719 $1,013

2 1 10 (a) 3

1 (a)
11

(a) (a) (s) (a) (a) (a) (a) (a) (") (a)

2 6 76

(s) 9 12 (a) 24 21 15 1 17 9 108

(a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a)

1 1 1 1 (a) (a)
4 5

2 3 1 17 13

213 2 1 a 22 6 (a) (a) ao 4 9

2 105 1 1 2 8 29 6 3

(a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a)

1 2 2 151 28 12 10 5 1 (a) 8

(a) (a) (a) (a) (a) (a) (a) (a) (a)

1 2 55 17 8 8 (a) (a) 1 5

1 3 3 4 65 24 18 5 5 4 23

3 2 6 28 885 361 41 32 3 99

1 1 6 12 228 233 1,973 16 300 194 295

(a) (a) (a) (a) (a) (a) (a) (a) (a) (-) (a)

2 2 11 118 1,351 9 33 130 246

(a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a)

(a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a)

(a) (a) 4 46 43 435 53 1,822 7 114

(8) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a)

1 3 13 6 1 2 47

7 2 2 3 6 16 166 4 32 106 1341
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Industry

TABLE B-41.Funds for applied research and development performance,
Mollars in

SIC code

Chemicalt, except drugs and medicines Primary metals

Industrial
inorganic

and
organic

chemicals

(281)

Plastics
materials

and
synthetic

resins,
rubber

and fillers

(282)

Agricul-
tural

chemicals
Other

chemicals

Ferrous
metals and

products

Nonferrous
metals and
products

(287) (284 88)

Total_

Food and kindred products
Textiles and apparel
Lumber, wood products, and furniture
Paper and allied products
Chemicals and allied proilwAs

Industrial chemicals
Drugs and medicines
Other chemicals

PfAroleum refining and extraction
Rubber products
Stone, clay, and glass products
Primary metals

Ferrous metals and products

Nonferrous metals and products

Fabricated metal products
Machinery
Electrical equipment and communication..__

Radio and TV receiving equipment
Communication equipment and elec-

-aonic components
Other electrical equipment _

Motor vehicles and other transportation
equipment

Aircraft and missiles
Professional and scientific instruments

Scientific and mechanical measuring
instruments

Optical, surgical, photographic, and
other instruments

Other manufacturing mdustries
Nonmanufacturing industrics

$391 $482

20
22, 23
24, 25

26
28

5
(a)

(a)

(a)
244

7
5

(a)
(a)

336

$248

(331, 332,
3391 and

3309)

$125

(333-36,
3392)

$92

81

2
(a)
(a)

2
184

( a)

(a)

(a)

(a)

281-82
283
284-89

(a)
8

20

(a)
4

17

(a)
15
25

(a)

16
90

(a) (a)

29, 13
30
32
33

53
13

(a)
11

331-32, 3391,
3399

333-36, 3392

(a)

7

37
29

(a)
2

(a)

(a)

26
(a)
(a)

3

(a)

(a)
97

(a)

(a)

(a)
60

(a)

(a)

(a)

(a)

34
35

36, 48

4
3

18

8
3

16

365 (a)

366-67, 48
361-64, 369

4
(a)

(a)

2
(a)

5
11

2

371, 373-75,
379

372, 19
38

(a)

(a)

(a)

(a)

7

(a)

(a)

381-82

383-87
21, 27, 31, 39
07-12, 14-17,
41-47, 49-67,
739, 807, 891

(a)
1

9
4
1

(a)

(a)

(a)

(a)

3 2
2 5
7 4

(a) (a)

(a) (a)

(a) (a)

(a) (a)

4

(a) (a)

(a) (a)

1

Not separately available but included in total.
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by industry and secondary product field, 1969
minions)

Machinery Electrical equipment,
except communication

Motor vehicles and other
transportation equipment

Engines
and

turbines

Farm
machinery

and
equipment

Construe-
tion, mining,
and materia:s

handling
machinery

Metal-
working

machinery
and

equipment

Office,
computing

and
accounting
machines

Other
machinery,

except
electrical

Electric
transmission

and
distribution
equipment

Electrical
industrial
apparatus

Motor
vehicles and
equipment

Other
transports-

don
equipnwnt

_
(351) (352) (353) (354) (357) (balance

of 35)
(361) (302) (371) (373-75 and

379)

$206 $99 $152 $83 $801 $308 $99 $143 $1,019 $106

(a)

(a)

1

(a'i

(a)

(a)

(a)

(a)

(a)

(a)

(a)

10
(a)

(a)
12
10

(a)

(a)

(a)

6

(a)

1

(a)

(a) (a) (a) (a)
(a)

(a)

(a)
(a)

(a)

(a)

(a)
2

(a)

(a)

(a)

(a)
1

(a)
7

(a)

(a)

14
5

(a)

3

(a)
(a)

2

(a)

(a)
(a)

2

(a)
1

(a)
4

ka)

(a)
2

(a)

(a)

(a) (a)

7

(a) (a) (a)

(a)

(a)

1

(a)

(a)

(a)

1

(a)

97
38

(a)
75

5
120

-4

7
40

8

1

56'?
190

9
178
29

3
79

4
7

76

(a)
39
4

(a)
4

18

(a)

(a)

(a)

(a)

(a)
(a)

(")

5

(a)

(a)

106
83

(a)

12
(a)

(a)

9
(a)

(a)

8
(a)

(a)

(°)
(a)

(a)

(a)
(a)

(a)

23
(a)

(a)

(a)
(a)

(a)

(a)

(a)

8
(a)

(a)

3
(a)

(a)

(a)
(a)

(a)

(a)

(a)

(a)

(a)
(a)

(a)

8
(a)

(a)

41

(a)

(a)

a
6

(a) (a)

3

(a)

2
(a)

(a)

(a)

(a)
(a)

5

(a)

(a)
7
1

(a)

(a)
(a)

8

(a)

(a)
(a)

4

(a)

(a)
1

4

(a)

4

69

7?



TABLE B-42.--Funds for applied research and development performance, by
(Dollars in

Industry SIC code

Chem'cals, except drugs and medicines Primary metals

Industrial
inorganic

and
organic

chemicals

nastics
materials

and
synthetic

resins,
rubber

and fibers

tural
chemicals

Other
chemicals

Ferrous
metals and

products

Nonferrous
metals ane

products

(281) (282) (287) (284-36)
(331, 332,
3391 and

3399)

(333-36,
3392)

Total

Food and kindred products
Textiles and apparel

$382 $466 $99 $221 $119 $88

20
22, 23

5
(a)

8
6

1 3
(a)

Lumber, wood products, and furniture 24, 25 (a) (a) (a) i (a) (a)
Paper and allied products 26 (a) (a) 2
Chemicals and allied products 28 228 329 78 .i. 61 (a) (a)

Industrial chemicals 281-82 (a) (a) (a) (a) (a) (a)
Drugs and medicines 283 8 4 14 12 (a)
Other chemicals 284-89 18 17 23 86

Petroleum refining and extraction 29, 13 54 37 14 25 (a) (a)
Rubber products 30 15 21 (a) (a) (a)
Stone, clay, and glass products 32 (a) (a) (a) (a) (a) (a)
Primary metals 33 9 2 3 93 58

Ferrous metals and products 331-32, 3391, (a) (a) (a) (a) (a) (a)

3399
Nonferrous metals ant. products 333-36, 3392 5 (a) (a) (a) (al (a)

Fabricated metal products 34 4 8 4 2
_
2

Machinery 35 3 2 10 3 3
Electrical equipment and communicet!on_ 36, 48 13 14 (a) 1 8 4

Radio and TV rePeil ing equipment 365 (a) (a) (a) (a) (a) (a)
Communication equipment and elec-

tronic components 366-67, 48 4 2 (a) (a)
Other electrical equipment 36144, 369 (a) (a) (a) (a) (a) (a)

Motor vehicles and other transportation
equipment 371, 373-75, (a) (a) (a) (a) (a) (a)

379
Aircraft and missiles 372, 19 (a) 8 1 (a) 4
Professional and scientific instruments 38 (a) (a) (a) (a) (a) (a)

Scientific and mechanical measuring
instruments 381-82

Optical, surgical, photographic, and
other instruments 383-87 (a) (a) (a) (a) (a) (a)

Other manufacturing industries 21, 27, 31, 39 2 3 (a) (a)

Nonmanufacturing industries 07-12, 14-17, 10 2 1 3 2 I
41-47, 49-67,
739, 807, 891

Not separately available but included in total.
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industry and secondary product field, 1968

Machinery Electrical equiRment.
except communication

Motor vehicles and other
tranaportation equipment

Engines

tultines

Parra
machinery

equttent

Construc-
Jinn, mining,

anLiliceilite:g1.18
machinery

Metal-
worlcing

macMery
equipment

Office,
computing

acctIting
machines

Other
maehinery,

eretatirctal

Electric
transmission

distgction
equipment

Electrioal

rpdpuarateal

Motor

lett:11nd
Other

trairgrts-
equipment

(351) (352) (358) (854) (357) (balance
of 35)

(361) (382) (871) (373-75 and
370

$203 $96 $129 $90 $678 $201 $92 $133 $860 $96

(a)

(a)

I

(a)

(a)

(a)

(a)

(e)

(a)

(a)
(a)
(a)

9

(a)
a

11

(6) (a)

5

(a)

1

(a)

(6) (a) (a) (a) (a)
(a)

(a)
(a)

(a) (a)
(a)

(a) (a)

(a)

(a)
2

(a)
(a)

(a)

(a)
1

(a)
6

(a)
(a)

A

7
(a)

3

(a)
(a)

i

(a)
(a)
(a)

2

(a)

(a)
a

(a)
2

(a)

(a)

(a) (a) (a)

6

f,a) (a) (a)

(0)

(a)

1

(a)

(a)

(a)

(a)

(a)
112
37

(a)
69

1

5
106

1

7
38
6

(a)
478
161

9
83
27

5
74

3
5

73

(a)
3/
e

(a)
4

10

(a)

(a)
(a)

(a)

(c)
(a)

(a)

(a)

(a)

3
(a)

(a)

101
59

(a)

10
(a)

(a)

8
(a)

(a)

11

(a)

(a)

(a)

(4)

(a)

(a)
(a)

(a)

12

(a)

(a;

(a)

(a)

(a)

(a)

(a)

18
(a)

(9

(a)

(a)

(a)
(a)

(a)

(a)
(a)

(2

(a)

(a)

(ai

7
(a)

(a)

46
(a)

(a) (a) (a)

2

(a) (a)

(a)

(a)

(a)

(a)

(a)

(a)

(a)

(a) (a)

3
5 1

(a)
(a)

(^)
a

7
2 8

(a)
4

1

2 2

79 71



TABLE 13-43,--Gei qphic distribution of funds for industrial R&D performance, 1962-69
(Dollars in millions]

Area 1062 1963 1964 1965 1966 1967 1068 1969

UNITED STATES, TOTAL $11, 464 $12, 630 $13, 512 $14, 185 $15. 548 $16, 415 $17, 469 $18, 474

gORTHEAST 3, 6.90 3, 818 4, 105 4, 385 6, 092 5, 468 6, 907 6, 165

New England 952 993 1, 072 1,175 1, 494 1, 661 1, 870 1, 852

Maine 2 4 5 6 5 8 9 7
New Hampshire 6 6 7 8 27 49 43 50
Vermont 7 6 7 11 15 14 20 P2
Massachusetts 486 481 526 616 826 915 986 1, 009
Rhode Island 7 7 9 9 9 14 17 28
Connecticut 445 489 518 826 612 663 795 731

Middle Atlantic _ 2, 648 2, 825 3, 034 3, 210 3, 598 3, 807 4, 037 4, 313

New York 1, 187 1, 176 1, 334 I, 429 1, 573 I, 718 1, 830 1, 979
New Jersey 819 958 959 1, 005 1, 119 1, 098 1, 117 I, 189
Pennsylvania 672 691 741 777 906 941 1, 090 1, 145

qORTI1 CENTRAL 2, 490 2. 71'1 2, 577 2, 978 3, 382 3, 638 3, 766 4, 166

East North Central 2, 091 2, 230 2, 312 2, 500 2, 857 3, 157 3, 291 3, 555

Ohio 592 583 588 648 774 879 910 NO
Indiana 221 236 243 278 816 877 888 420
Illinois 377 398 417 48 539 612 625 653
Michigan 761 862 908 962 1, 049 1, 089 1, 162 1, 311
Wisconsin 140 141) 155 164 179 201 208 231

West North Central 398 662 585 478 525 480 478 611

Minnesota 135 149 180 186 225 239 250 295
a0V/8 39 58 76 73 103 75 71 88
Missouri 193 304 287 193 156 125 99 180
North Dakota
South Dakota (a) (a) 1 (a) (a) (a) (a) (a)
Nebraska (a) (a) 2 (a) (a) (a) (a) (a)
ItEnsas 28 47 18 20 30 34 45 40

MUTH 1, 516 1, 701 2, 076 2, 227 2, 437 2, .114 2, 531 2, 481

South Atlantic 996 931 925 1, 015 1, 179 1, 220 1. 304 1. 417
Delaware (a) 26 26 36 41 37 26 36
Maryland 241 267 276 275 254 310 301 342
District of Cohnnbia . 10 12 14 18 19 23 47 35
Virginia 81 93 93 128 (a) (a) (a) (a)
West Virginia 91 89 71 53 59 es 61 57
North Carolina 62 71 71 81 124 120 138 165
South Carolina 34 28 31 82 47 48 51 54
Georgia (a) 61 71 75 (a) (a) (a) (a)Florida 236 284 278 323 338 875 436 445

East South Central 221 280 305 416 487 473 416 383

Kentucky 19 22 35 36 41 48 51 84
Tennessee 127 139 136 158 206 221 199 201
Alabama 73 116 132 221 238 203 164 125
Mississippi 1 2 2 1 2 2 2 3

West South Central 299 491 846 796 771 721 811 681

Arkansas 3 2 2 . 1 5 5 6 6
Louisiana 68 131 282 255 237 154 127 a 04
Oklahoma 39 68 93 121 99 83 71 67
Texas 202 304 469 419 430 479 607 504

WEST 3, 859 4, 320 4, 453 4, 594 4, 633 4, 807 5, 264 5, 663

Mountain 422 465 473 457 446 489 696 684

Montana (a) (a) (a) (a)
ia)

(a) (a) (a)
Idaho 18 27 29 28 a) (a) (a) (a)
Wyoming 2 1 1 (9 2 2 2 3
Colorado 103 126 109 105 108 119 139 158
New Mexico (a) (a) 185 168 146 154 151 188
Arizona 65 86 97 110 116 125 180 202
Utah 105 71 29 22 18 21 21 26
Nevada (a) (a) (a) 21 38 52 55 49

Pacific 3, 437 3, 854 3, 981 4, 137 4, 189 4. 407 4, 668 4, 978

Washington (a) (a) (a) (a) (a) (a) (a) (a)
Oregon (a) (a) (a) (a) (a) (a) (a) (a)
California 3, 029 3, 512 3, 754 3,768 (a) (a) (a)
Alaska.. a)
Hawaii (a) (a) (a) (a) 3 (a) (a) (a)

Not separately available but included in total.
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TABLE B-44.----Geographic distribution of funds for industrial R&D performance, by source of funds, 1969
IDollars in millions)

Area

Total Federal Company

Amount Percent of
U.S. total

Amount Percent of
U.S. total

Amount Percent of
U.S. total

'UNITED STATES, TOTAL

NORTHEAST

New Englaud

Maine
New Hampshire
Vermont
Massachusetts
Rhode Island
Connecticut

Middle Atlantic

New York
New Jersey
Pennsylvania

NORTH CENTRAL

East North Central

Ohio
Indiana
Illinois
Michigan
Wisconsin

West North Central

Minnesota
Iowa
Missouri
North Dakota
South Dakota
Nebraska
Kansas

SOUTH

$18, 474 100 0,610 100 $9, 856

8, 165 33 2, 839 30 3, 608

1, 832 10 982 11 870

100

37

a

7
ao
32

1, 009

711

a
(a)

4

4, 313 23

44
(3)

326

1, 377

(a)
(a)

(8)
(8)

5

18

1, 079
1, 189
1, 148

11

a

818
846
413

9
4

4, 166 23 716 8

2,7

1,161
843
732

3,430

28

35

3, 335 19 497 6 3, 058 31

940
420
853

1, 311
231

a
2
4

1

811 8

233
91
26
83
44

kt9
1

887
329
627

1,228
187

a
a

12
2

219

295
sa

180

2
(a)

1

93

100

South Atlantic

Delaware
Maryland
District of Columbia.
Virginia.
West Virginia
North Carolina
South Carolina.
Georgia
Florida

East South Central

Kentucky
Tennessee
Alabama.
Mississippi

Weat South Central

Arkansas.
Louisiana
Oklahoma
Tens

WEST

Mountain

Montana
Idaho
Wyoming
Colorado
New Mexico
Arizona
Utah
Nevada

Pacific

WashIngvn
Oregon
California
Alaska
Hawaii

(6)
(3)

40

2, 481 13

(6)

(8)

1

392

202
(3)

so

(8) 81)

1,886 18 1,145

1, 417 8 800 9 817

12

8

86
342

35
(3)

67
165
54

(6)
448

(a)

6)

2

2

215

b)

328

(6)
(3)
(6)
(6)
(8)

2

8

(6)

383 2 235 3 148

34
201
123

3

681 4

(6)

(6)
101 24

3

6
104
87

504

6,863 31

301

(6)

;)
210

4, 007

884 4 445

3
156
188
202

26
49

4. 978

(6)
(8)
(6) b

89
(3)

86
14

(3)

3, 582

(6)

r681

3

i68i3
2

46

1

(8)
1

41

880

(a)

4

(6)

294
(3)

a

1, 834 17

239 2

i8)
3

87

116
12

(6)

g))
(9

(a)
1

1

1, 415 14

883 )))

a Less than 0.5 percent.
6 Not separately available but included in total.

73

81.



T
A

B
L

E
 B

-4
5.

--
- 

C
os

t
pe

r 
R

&
D

 s
ci

en
tis

t o
r 

en
gi

ne
er

, b
y 

in
du

st
ry

 a
nd

 s
iz

e 
of

 c
om

pa
ny

, 1
95

7-
69

a

In
du

st
ry

 a
nd

 s
iz

e 
of

 c
om

pa
ny

SI
C

 c
od

e
19

57
19

58
19

59
19

60
19

61
19

62
19

63
19

64
19

65
19

66
19

67
19

68

_

19
69

T
ot

al
63

2,
 7

00
$3

2,
00

0
$3

4,
30

0
$3

4,
 8

00
$3

5,
00

0
$3

5,
 9

00
$3

7,
 8

00
$3

9,
 5

00
$4

0,
40

0
$4

3,
20

0
$4

3,
 4

00
$4

5,
 9

00
08

, 2
00

D
is

tr
ib

ut
io

n 
by

 in
du

st
ry

Fo
od

 a
nd

 k
in

dr
ed

 p
ro

du
ct

s
20

17
, 2

00
16

,8
00

18
,6

00
21

,0
00

23
, 7

00
23

, 2
0C

25
, 2

00
25

, 7
00

26
, 1

00
27

,3
00

29
,5

00
29

, 8
60

31
, 1

00
re

st
ile

s 
an

d 
ap

pa
re

l
22

, 2
3

g0
.0

00
28

, 9
00

30
, 0

00
36

, 2
00

24
,0

00
22

, 9
00

26
, 4

00
26

, 0
00

27
, 4

00
30

, 9
00

27
,6

00
22

, 7
00

22
,9

00
L

um
be

r,
 w

oo
d 

pr
od

uc
ts

, a
nd

 f
ur

ni
tu

re
24

, 2
5

17
, S

e0
13

, 3
00

14
, 2

00
16

,8
00

19
,2

00
20

, 0
00

22
, 0

00
20

,9
00

22
, 8

00
21

, 7
00

21
,2

00
24

, 3
00

21
, 1

00
Pa

pe
r 

an
d 

al
lie

d 
pr

od
uc

ts
26

.'
 9

00
22

, 7
00

22
, 2

00
22

,4
00

22
, 7

00
25

, 2
00

27
,0

00
28

, 5
00

30
, 0

00
32

,6
00

32
, 5

C
4)

32
, 5

00
40

, 5
00

O
he

m
ic

al
s 

an
d 

al
lie

d 
pr

od
uc

ts
28

2:
1 

10
0

24
,6

00
25

,6
00

26
.8

00
30

, 0
00

31
, 5

00
32

,6
00

33
, 4

00
34

, 7
00

37
, 1

00
39

, 1
00

39
. 9

00
41

, 7
00

In
du

st
ri

al
 c

he
m

ic
al

s
28

1-
82

27
,4

00
28

, 4
00

28
, 5

00
29

, 8
00

31
,8

00
33

,2
00

34
. 8

00
35

, 5
00

37
. 1

00
40

. 3
00

43
. 1

00
44

,0
00

45
, 9

00
D

ru
gs

 a
nd

 m
ed

ic
in

es
28

3
21

, 2
00

23
,3

00
25

, 8
00

26
, 5

00
27

, 6
00

28
, 4

00
30

, 2
00

31
, 7

00
33

,8
00

36
, N

O
36

,7
00

38
,9

00
41

, 1
00

O
th

er
 c

he
m

ic
al

s
28

4.
.8

9
14

, 2
u0

15
, 3

00
17

.. 
co

p
ig

, 7
00

28
, 9

00
29

, 3
00

27
, 9

00
27

, 7
00

26
, 9

00
26

. 7
00

29
,3

00
29

, 2
00

30
, 5

00

Pe
tr

ol
eu

m
 r

ef
in

in
g 

an
d 

ex
tr

ac
tio

n
29

, 1
3

29
, 5

00
32

,6
00

32
,8

00
32

, 5
00

33
,0

00
34

, 3
00

35
,4

00
44

, 0
00

44
, 2

00
41

, 7
00

43
,7

00
46

.0
00

48
,4

00
R

ub
be

r 
pr

od
uc

ts
30

22
, N

O
18

.7
00

22
. 7

00
22

,2
00

24
, 7

00
24

, 7
00

26
, 5

00
27

, 0
00

27
, 9

00
31

,0
00

32
,8

00
37

, 5
00

33
, 3

00
;to

ne
, c

la
y,

 a
nd

 g
la

ss
 p

ro
du

ct
s

32
(b

)
(b

)
(b

)
(b

)
23

, M
O

25
, 4

00
26

, 0
00

26
,6

00
27

, 5
00

29
,4

00
29

, G
O

O
30

, 9
00

34
,0

00
Pr

im
ar

y 
m

et
al

s
33

21
,0

00
24

,0
00

24
, 3

00
25

, 8
00

27
,4

00
30

, 7
00

35
,7

00
36

, 6
00

38
, 7

00
40

, 7
00

41
, 2

00
42

, 2
11

0
42

. 2
00

Fe
rr

ou
s 

m
et

al
s 

an
d 

pr
od

uc
ts

 &
33

1-
32

 3
39

1,
 3

39
9

21
, 7

00
24

.6
00

23
, 0

00
26

, 4
00

28
,4

00
33

, 1
00

37
. 4

00
38

, 6
00

40
, 1

00
(1

43
,0

00
42

, 5
00

43
,7

00
N

on
fe

rr
ou

s 
m

et
al

s 
an

d 
pr

od
uc

ts
33

3-
36

,
20

, 0
00

23
, 2

00
26

,0
00

24
,9

00
26

,3
00

28
,0

00
33

, 5
00

34
,3

00
36

, 7
00

()
39

, 1
00

40
, 3

00
40

,6
00

Fa
br

ic
at

ed
 m

et
al

 p
ro

du
ct

s
34

16
,2

00
18

,8
00

16
,9

00
18

. M
O

17
, 0

00
20

, 6
00

22
, 2

00
21

, 7
00

22
, 4

00
24

, 4
00

24
,3

00
29

, 8
00

29
, 4

00
id

ac
hi

ne
ry

35
25

. 6
00

27
, 5

00
30

,2
00

29
,0

00
27

, 9
00

29
, O

M
31

,0
00

33
, M

O
33

, 9
00

36
, 2

00
36

,3
00

41
,4

00
40

. '
30

0
M

et
ri

ca
l e

qu
ip

m
en

t a
nd

 c
om

m
un

ic
at

io
n

38
, 4

8
39

, 7
00

38
,2

00
38

,7
00

33
, 5

00
30

, 8
00

31
, 4

00
33

, 0
00

34
,0

00
35

, 7
00

38
, 4

00
39

, 1
00

40
. 9

00
42

.6
00

R
ad

io
 a

nd
 T

V
 r

ec
ei

vi
ng

 e
qu

ip
m

en
t

36
5

(1
()

()
()

)
()

()
)

(0
)

()
50

, 1
00

51
, 0

00
53

,6
00

C
om

m
un

ic
at

io
n 

eq
ui

pm
en

t a
nd

 e
le

ct
ro

ni
c 

co
m

-
po

ne
nt

s
36

6-
67

. 4
8

36
, 0

00
34

. 6
00

33
, 9

00
30

, 0
00

28
, 0

00
29

, 5
00

31
, 7

00
32

,9
00

33
, M

O
36

, 1
00

36
,3

00
37

,4
00

39
, 1

00
O

th
er

 e
le

ct
ri

ca
l e

qu
ip

m
en

t-
36

1-
64

, 3
89

42
,8

00
41

,9
00

40
, 1

00
38

, 3
00

35
, 1

00
34

, 7
00

35
, 4

00
36

,0
00

39
, 2

00
(e

)
43

, 7
00

46
, 6

00
48

, 1
00

id
ot

or
 v

eh
ic

le
sa

nd
 o

th
er

 tr
an

sp
or

ta
tio

n 
eq

ui
pm

en
t_

37
1,

 3
73

-7
5,

 3
79

49
,4

00
53

,8
00

56
, 1

00
47

, 9
00

46
,9

00
47

, 7
00

48
, 4

00
50

, 1
00

50
, 0

00
54

,0
00

55
,7

00
63

, 0
00

68
. 9

00
L

ite
ra

ft
 a

nd
 m

is
si

le
s.

37
2,

 1
9

43
,9

00
41

,9
00

44
, 7

00
46

,6
00

48
, 5

00
47

,5
00

49
, 6

00
51

, 4
00

51
, 7

00
55

, 7
00

54
,9

00
57

, 7
00

61
, 8

00
)r

ot
es

si
on

al
 a

nd
 s

ci
en

tif
ic

 in
st

ru
m

en
ts

38
23

, 5
00

25
,6

00
28

, 0
00

31
, 1

00
28

.4
00

32
, 1

00
29

, 9
00

"

32
, 6

00
36

, 0
00

38
,4

00
39

,3
00

44
, 7

00
49

,6
00

38
1-

82
22

,6
00

23
, 1

00
25

,4
00

28
, 5

00
22

, 5
00

23
, 1

00
18

, 4
01

)
20

, 5
00

21
, 4

00
22

,4
00

- 24
. 4

00
25

, 0
00

26
, 3

00

Sc
ie

nt
if

ic
 a

nd
 m

ec
ha

ni
ca

l m
ea

su
ri

ng
 in

st
ru

-
m

en
ts

O
pt

ic
al

, s
ur

gi
ca

l, 
ph

ot
og

ra
ph

ic
, a

nd
 o

th
er

 in
-

st
ru

m
en

ts
38

3-
87

24
, 7

00
29

, 1
00

31
, 5

00
34

,2
00

34
,4

00
39

, 7
00

37
, 5

00
39

,2
00

43
,2

00
44

,9
00

44
, 8

00
52

, 1
00

57
. 3

00

21
, 2

7,
 3

1,
 3

9
(c

)
(C

)

- 15
,3

00
23

,2
00

32
, 0

00
22

, 0
00

23
, 7

00
27

, 4
00

27
,0

00
28

,4
00

29
, 8

00
35

, 2
00

35
,4

00
)t

he
r 

m
an

uf
ac

tu
ri

ng
 in

du
st

ri
es

.
kr

on
m

an
uf

w
A

ut
in

g 
in

du
st

ri
es

.
07

-1
2,

 1
4-

17
, 4

1-
47

,
()

(1
15

,3
00

23
,2

00
27

, 0
00

30
, 9

00
31

, 0
00

33
, 5

00
36

, 7
00

39
,4

00
39

, 1
00

39
, 9

00
44

, 2
00

49
-0

7,
 7

30
, 8

07
, 8

91

D
is

tr
ib

ut
io

n 
by

 s
iz

e 
of

 c
om

pa
ny

(b
as

ed
 o

n 
nu

m
be

r 
of

 e
m

pl
oy

ee
s)

A
ss

 th
an

 1
,0

00
11

, 6
00

12
,0

00
13

, 9
00

14
, 3

00
15

, 6
00

18
, 0

00
 '

18
, 6

00
19

,3
00

22
, 5

00
21

,6
00

23
, 6

00
26

. 5
00

(e
)

p0
00

 to
 4

,9
99

/ 2
7,

20
0

25
, 1

00
26

,0
00

28
, 0

00
27

, 4
00

26
, 2

00
20

, 4
00

31
,3

00
33

,4
00

34
,4

00
35

, 0
00

35
. 5

00
(e

)
60

00
 to

 9
,9

09
/ 3

9,
40

0
38

, 7
00

38
, 2

 0
0

35
, 9

00
39

, 0
00

42
, 3

00
0,

00
0 

or
 m

or
e.

}
39

, 4
00

38
, 2

01
)

39
, 5

00
41

, 4
00

42
, 3

00
43

, 4
00

46
, 1

00
{

47
, 0

00
40

, 3
00

51
, 6

0C

1 1

T
he

 n
um

be
r 

of
 R

&
D

 s
ci

en
tis

ts
 a

nd
 e

ng
in

ee
rs

 in
 1

96
6 

w
as

 th
e 

ar
ith

m
et

ic
m

ea
n 

of
 th

e 
fu

ll-
tim

e-
eq

ui
va

le
nt

 n
um

be
r 

em
pl

oy
ed

 in
 J

an
ua

ry
 1

96
6 

an
d 

Ja
nu

ar
y 

19
67

. D
at

a 
fo

r 
19

57
-6

5 
w

er
e 

de
ri

ve
d 

in
 th

e
m

m
e 

w
ay

. F
or

 1
96

7 
to

 p
re

se
nt

, f
ig

ur
es

 a
re

 m
an

-y
ea

rs
,

4 
In

cl
ud

ed
 in

 th
e 

ot
he

r 
m

an
uf

ac
tu

ri
ng

 I
nd

us
tr

ie
s g

ro
up

.

c 
N

ot
 s

ep
ar

at
el

y 
av

ai
la

bl
e 

bu
t i

nc
lu

de
d 

in
 to

ta
l.

it 
SI

C
 c

od
es

 3
39

1 
an

d 
33

99
 lu

cl
ud

ed
 in

 th
e

no
nf

er
ro

us
 m

et
al

s 
an

d 
pr

od
uc

ts
 g

ro
up

 f
or

 1
95

7 
to

 1
96

6.
In

cl
ud

ed
 in

 th
e 

ot
he

r 
el

ec
tr

ic
al

 e
qu

ip
m

en
t g

ro
up

.
/ E

st
im

at
ed

 h
y 

th
e 

N
at

io
na

l S
ci

en
ce

 F
ou

nd
at

io
n.



TABLE B-46,--Cost per R&D scientist or engineer, by industry and selected
company size groups, 1969

Industry SIC code

Companies with total
employment of-

Total 5,000 to
9,999

10,000
or more

Total $48,200 $42,300 $51,600

Food and kindred products 20 31,400 36,000 31,200
Textiles and apparel 22, 23 22,900 40 000 29,200
Lumber, wood products, and furniture 24, 25 21,100 1°) (a)
Paper and allied products 26 40,500 36,700 44,700
Chemical and alhed products 28 41,700 38,400 45,300

Industrial chemicals 281-82 45,900 33,300 47,100
Drugs and medicines 283 41,100 41,000 43,500
Other chemicals 284-89 30,500 31,100 35,800

Petroleum refining and extraction 29, 13 48,400 36,700 50,700
Rubber products 30 38,300 43,800 41,900
Stone, clay, and glass products 32 34,000 34,000 36,800
Primary metals 33 42,200 36,700 44,800

Ferrous metals and products 331-32, 3391, 3399 43,700 (a) 45,800
Nonferrous metals and products 333-36, 3392 40,600 (a) 34,300

Fabricated metal products 34 29,400 21,700 32,000
Machinery 35 40,300 40,000 43,100
Electrical equipment and communication___ 36, 48 42,600 40,500 44,200

Radio and TV receiving equipment____ 365 52,600 55,600
Communication equipment and elec-

tronic components 366-67, 48 39,100 37,200 '00,900
Other electrical equipment 361-64, 369 48,100 49,400 51,300

Motor vehicles and other transportation
equipment 371, 373-75, 379 68,900 28,300 70,600

Aircraft and missiles 372, 19 61,800 44,300 62,800
Professional and scientific instruments 38 49,600 68,900 42,900

Scientific and mechanical measuring
instruments 381-82 26,300 (a) (a)

Optical, surgical, photographit4 tnd
other instruments 383-87 57,300 (a) (a)

Other manufacturing industries 21, 27, 31, 39 35,400 36,000 35,000
Nonmanufacturing industries_ 07-12, 14-17, 41-47, 44,200 57,000 31,000

49-67, 739, 807, 891

a Not separately available but include.. in totaL

TABLE B-47.--Cost per R&D scientist or engineer in manufacturing companies with the
largeet R&D programs, 1969-69a

Companies ranked by size of
R&D program

(based on total R&D funds) b
1969 1960 1961 1962 1963 1964 1965 1968 1967 1968 1969

First 4 357, 200 $59, 400 869, 700 354. 300 $51. 700 $56, 700 $69, 800 $30, 700 267, 200 $60, 900 $64, 900

First 8 60.200 52, 600 62, 900 54,600 63, 400 64, 901) 56, 700 57, 600 66, 100 58,400 62, 300

First 20 47, 600 47, 700 45, 700 46, 600 48.800 49, 200 61, 600 66, 000 64, 600 57, 600 61, 800

First 40 43, 700 44, 100 42, 800 48, 700 46, 300 46,800 48, 000 60, BOO 60, GOO 83, 900 M, 200

First 100 41, 000 41, 600 40, 106 41, 800 43, 600 44, 800 46, 000 48, 600 49, 100 51, 600 64, 600

First 200 89, 600 40, 600 89, 000 40, 000 42.800 43, 200 44, 400 47, 100 47, 600 60, 100 32. 700

First 300 38, 900 39, 40D 38, 300 89, 300 41, 700 42, 600 43, 800 46, 400 46, 900 49, 100 61, 900

Average, all manufacturing companies,.. 36, 600 86, 900 35, 200 86, 000 38, 000 89, 100 49, 600 43, 900 48, 600 45, 100 48, 400

Other manufacturing companies 19, 600 18, 700 17, 900 18, 900 20,200 20, 100 21, 800 28, 600 21, 100 26, 600 22, 400

a See table 4o, footnote a. individual companies comprising a particular group in the current year may
b Company rahicings were made independently of one another. Thus, the differ from those in the group for earlier years.
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TABLE 13-48.-Total employment of R&D-performing companies, by industry and
selected company size groups, 1968 and 1969

f thousands]

Industry SIC code

1968 1969

Total

Companies with total
employment of-

Total

Companies with total
employment of-

5,000 to
9,999

10,000
or more

5,000 to
9,909

10,000
or more

Total 14,425 1,400 16,249 14,792 1,465 10,532

Food and kindred products 20 779 104 533 829 104 581
Textiles and apparel 22, 23 633 (a) (a) 639 (a) (a)
Lumber, wood products, and furniture 24, 25 201 (a) (a) 209 (a) (a)
Paper and allied products 26 473 60 340 489 61 355

Chemicals and allied products 28 1,145 142 820 1,175 150 832

Industrial chemicals 281-82 710 23 633 721 25 640
Drugs and medicines 283 198 53 100 213 60 105
Other chemicals 284-89 237 66 87 241 65 87

Petroleum refining and extraction 29, 13 627 41 560 627 42 558
Rubber products 30 355 41 234 368 43 243
Stone, clay, and glass products 32 392 55 230 421 59 254
Primary metals 33 1,110 113 847 1,112 114 851

Ferrous metals and products 331-32, 3391, 3399 766 (a) (a) 757 (a) (a)
Nonferrous metals and products 333-36, 3392 344 (a) (a) 355 (a) (a)

Fabricated metal products 34 514 66 217 523 71 219
Machinery 35 1,492 141 898 1,569 166 951
Electrical equipment and communication_ _ 36, 48 2,203 167 1,695 2,273 172 t ,759

Radio and TV receiving equipment _ 365 93 72 93 73
Communication equipment and elec-

tronic components 366-67, 48 1,183 86 966 1,234 88 1,012
Other electrical equipment 361-64, 369 926 81 657 946 84 674

Motor vehicles and other transportation
equipment_ 371,373-75,379 1,292 54 1,179 1,331 55 1,214

Aircraft and missiles 372,19 1,241 31 1,148 1,208 33 1,113
Professional and scientific instruments 38 399 85 200 417 92 212

Scientific and mechanical measuring
instruments 381-82 131 (a) (a) 137 (a) (a)

Optical, surgical, photographic, and
other instruments 383-87 268 (a) (a) 280 (a) (a)

Other manufacturing industries 21, 27, 31, 39 350 78 139 360 80 144
Nonmanufacturing industries 07-12, 14-17, 41-47, 1,219 141 696 1,241 143 718

49-67, 739, 807, 891

4 Not separately available but included in total.
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TABLE B-49.Total and company funds for R&D performance per employee, by size of company, 1959-694

Size of company
(based on number of employees)

Total R&D funds per employee

1959 1960 1961 1962 1983 1964 1985 1966 1987

Total
Less than 1,000
1,000 to 4,999
5,000 to 9,999
10,000 or more

Total
Less than 1,000
1,000 to 4,999
15,000 to 9,999
10,000 or more

$820
340
370

1,030

$880
830
440

1,110

$970
410
490

1,190

41,010
480
530

1,200

$1,110
520
580

1,310

$1,170
580
610

1,360

$1,170
550
570

1, 360

$1, 160
620
550
"0

1, 450

$1,180
680
570
560

1,470

1968

11. 210

(6)

(6)
690

1, 450

1969

$1,, 250

(6)

(6)
710

1,490

Company R&D funds per employee

}

3340

(b)
240

400

$370

(6)

270

440

$410

(6)

300

480

$440
320
320

490

$470
360
340

620

35()0

370
350

550

4530
370
350

590 {

$540
890
340
410
620

$580
420
370
420
660

$610

(6)
(6)

470
090

$67(

(6)
(6)

&X

750

* Averages were derived by dividing total and company R&D funds for a b Not separately available but included in total.

calendar year by employment figures for March of that year.
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TABLE B-50.-Employees in R&D-perfornthig companies and total and company
funds for R&D performance per employee, by industry and

selected company the groups, 1969e

Industry and size of company
I

SIC code
Number

employed
March 1969
(thousands)

Total R&D
funds per
employee

Company
R&D funds

per
employee

Total_ 14,792 11,250 1670

Distribution by industry

Food and kindred products 20 829 220 220
Textiles and apparel 22, 23 639 90 (b)
Lumber, wood products, and furniture-- 24, 25 209 110 110
Paper and allied products 26 489 230 (b)
Chemicals and allied products 28 1,175 1 ,490 1,330

Industrial chemicals . 281-82 721 1 ,480 1,240
Drugs and medicines 283 213 2,050 ()
Otter chemicals 284-89 241 1 , 040 ( b)

Petroleum refining and extraction 29, 13 627 910 840
Rubber products 30 368 650 530
Stone, clay, and glass products 32 421 450 440
Primary metals 33 1,112 240 230

Ferrous metals and products 331-32, 3391, 3399 757 190 190
Nonferrous metals and products 333-36, 3392 355 350 330

Fabricated metal products 34 523 350 330
Machinery 35 1,569 1,110 860
Electrical equipment and communica-

tion 36, 48 2,273 1,890 860

Radio and TV receiving equipment_ 365 93 1,170 (b)
Communication equipment and

electronic components 366-67, 48 1,234 1,990 860
Other electrical equipment 361-64, 369 946 1,830 (b)

Motor vehicles and other transportation
equipment. 371, 373-75, 379 1,331 1,240 930

Airereft and missiles 372, 19 1,208 4,800 1,060
Professional and scientific instruments_ _ 38 417 1,590 1,080

Scientific and mechanical measuring
instruments 381-82 137 640 530

Optical, surgical, photographic, and
other instruments 383-87 280 2 , 060 1 , 340

Other manufacturing industries 21, 27, 31, 39 360 270 (b)
Nonmanufacturing industries 07-12, 14-17, 41-47, 1,241 520 160

49-67, 739, 807, 891

Distribution by size of company
(based on number of employees)

5,000 to 9,999 1 1,466 710 500
10,000 or more 10,547 1,480 750

* Averages were derived by dividing total and company R&D funds in 1989 by March 1989 employment figures.
6 Not separately available but included in total.
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TABLE B-51.-Net sales of R&D-performing manufacturing companies,
by industry and selected company size groups, 1968 and 1969

Industry SIC code

1988 1989

Total

Companies with total
employment of-

Total

Companies with total
employment of-

5,000 to
0,999

10,000
or more

5,000 to
9,999

10,000
or more

Total I I$418,034 $39,963 $311,828 $445,069 $43,384 $332,438

Food and kindred products 20 39,628 6,612 24,227 42,263 6,877 26,173
Textiles and apparel_ 22,23 12,091 (a) (a) 12,604 (a) (a)

Lumber, wood products, and furniture_ 24,25 5,192 (a) (a) 5,737 (a) (a)

Paper and allied products 26 14,303 1,549 10,476 16,451 1,731 12,289
Chemicals and allied products 28 41,314 5,625 28,807 44.155 6,186 30,542

Industrial chemicals 281-82 24,753 612 21,934 26,165 665 23,088
Drugs and medicines 283 6,419 1,847 3,123 7,160 2,133 3,442
Other chemicals 284-89 10,143 3,165 3,750 10,831 3,388 4,012

Petroleum refining and extraction 29,13 54,321 2,776 50,267 57,331 2,997 52,987
Rubber products 30 10,426 1,011 7,597 11,330 1,148 8,256
Stone, clay, and glass products 32 9,075 1,447 5,468 9,906 1,567 6,067
Primary metals 33 31,202 3,241 22,964 34,169 3,475 25,571

Ferrous metals and products 331-32,3391,3399 19,320 (a) 15,444 21,037 (a) 16,915
Nonferrous metals and products 333-36,3392 11,882 (a) 7,520 13,131 (a) 8,657

Fabricated metal products 34 13,659 1,798 6,118 14,289 1,942 6,471

Machinery ''., 35 37,251 3,287 22,763 40,258 3,819 24,797
Electrical eqWpinqpt and communica-

tior 36,48 48,549 3,610 37,509 52,600 4,003 40,749

Radio and TV receiving equip-
ment 365 3,114 2,547 3,196 2,650

Communication equipment and
electronic components 366-67,48 23,350 1,703 19,347 26,110 1,824 21,858

Other electrical equipment 361-64,369 22,086 1,907 15,615 23,293 2,179 16,240

Motor vehicles and other transporta-
tion equipment 371, 373-75, 379 47,653 1,735 44 , 426 49,545 1,950 46 , 060

Aircraft and missiles 372,19 30,336 664 28, 326 29,902 699 27, 924

Professional and scientific instruments.. 38 10,222 2,026 5, 616 11,098 2,239 6 , 119

Scientific and mechanical measur-
ing instruments 381-82 2,805 (a) (a) 3,144 (a) (a)

Optical, surgical, photographic,
and other instruments 383-87 1

7,417 (a) (a) 7,954 (a) (a)

Other manufacturing industries 21,27,31,39 12,812 3,120 6,685 13,342 3.216 6,987

Not separately available but included in total.
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TABLE B-54.-Funds for R&D performance as percent of net sales in R&D-performing
manufacturing companies, by industry and selected company tize groups, 1969

Industry SiC code Total

Compakies with total
employment of-

6,000 to
9,9")V

1.0,(,00
or more

Total 4.0 2.3 4.7

Food and kindred products 20 .4 .3 .5
Textiles and apparel 22, 23 .5 (a) (a)
Lumber, wood products, and furniture 24, 25 .4 (a) (a)
Paper and allied products 26 .7 .6 .7
Chemicals and allied products 28 4.0 3.8 4.1

Industrial chemicals 281-82 4.1 1.5 4.2
Drugs and medicines 283 6.1 7.9 5.1
Othei chemicals 284-89 2.3 1.7 2.8

Petroleum refining and extraction 29, 13 1.0 .7 1.0
Rubber products 30 2 . 1 3 . 0 2.1
Stone, clay, and glass products_ 32 1.9 1.1 2.5
Primary metals 33 .8 .6 .8

Ferrous metals and products_ 331-32, 3391, 3399 .7 (a) .7
Nonferrous metals and products 333-36, 3392 .9 (a) .9

Fabricated metal products 34 1.3 1.3 1.5
Machinery 35 4.3 2.0 6. 0
Electrical equipment and communication___ 36, 48 8.2 6.0 9.2

Radio and TV receiving equipment__ 365 3.4 3.8
Communication equipment and elec-

tronic components 366-67, 48 9.4 (a) (a)
Other electrical equipment 361-64, 369 7.4 (a) (a)

Motor vehicles and other transportation
equipment 371, 373-75, 379 3.3 .9 3.5

Aircraft and missiles 372, 19 19.3 8.9 20.3
Professional and scientific instruments 38 6.0 8.3 6.5
Other manufacturing industries 21, 27, 31, 39 .7 .6 .7

a Not separately available but included in total.
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TABLE B-55.--Company funds for R&D performance as percent of net, vales in
R&D-performing manufacturing companies, by industry and

selected company size groups, 1969

Industry SIC code Total

Companies with total
employment of-

5,000 to
9,999

10,000
or more

Total

Food and kindred products
Textiles and apparel
Lumber, wood products, and furniture
Paper and allied products

2.2 1.7 2.4

20
22, 23
24, 25

26

.4
(a)

.4
(a)

(a)

(a)
(a)

(a)

(a)
(a)

(a)
(a)

Chemicals and allied products 28 3.5 3.7 3.5
Petroleum refining and extraction 29, 13 .9 .7 .9
Rubber products 30 1.7 (a) 1.9
Stone, clay, and glass products 32 1.9 (a) (a)

Primary metals 33 .8 .6 .7
Fabricated metal products 34 1.2 (a) 1.3
Machinery 35 3 4 (a) 4.4
Electrical equipment and communication___ 36, 48 3.7 (a) 4.0

Radio and TV receiving equipment__ _ _ 365 (a) (a)
Communication equipment and elec-

tronic components 366-67, 48 4.1 (a) (a)

Other electrical equipment 361-64, 369 (a) (a) (a)

Motor vehicles and other transportation
equipment 371, 373-75, 379 2.5 .6 2.6

Aircraft and missiles 372, 19 4.3 3.2 4. 4

Professional and scientific instruments_ _ 38 4.0 4.0 4.7

Other manufacturing industries 21, 27, 31, 39 (a) (a) (a)

Not separately available but included in total.
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TABLE B-56.-Funds for R&D performance as percent of net sales in
manufacturing companies with the largest R&D programs,

by industry, 1969

Industry SIC code First 4
companies

First 8
companies

First 20
companies

Total 10.4 12.9 11.7

Food and kindred products 20 .9 .7 .6
Textiles and apparel 22, 23 .5 .6 .6
Lumber, wood products, and furniture 24, 25 .3 .4 .3
Paper and allied products 26 .9 .8 .8
Chemicals and allied products 28 6,3 6.3 5.5

Industrial chemicals_ 281-82 6 . 3 5.9 4.5
Drugs and medicines_ 283 12.3 7 . 6 6.3
Other chemicals 284-89 2.8 2.8 2.5

Petroleum refining and e5traction 29, 13 . 7 1.2 1.0
Rubber products 30 2.3 2 . 4 2.2
Stone, clay, and glass products___ 32 3.3 2.9 2.2
Primary metals 33 .9 .9 .9

Ferrous metals and products 331-32, 3391, 3399 .8 .8 .7
Nonferrous metals and products 333-36, 3392 1.1 1.3 1.1

Fabricated metal products 34 1 . 6 1.7 1.6
Machinery 35 11.7 9.7 7.4
Electrical equipment and communica-

tion 36, 48 12.4 I 11.5 10.9

Radio and TV receiving equipment_ 365 4.2 3.5 (a)
Communication equipment and

electronic components______ _ .; _ 366-67, 48 11.3 11.1 10.6
Other electrical equipment 361-64, 369 11.6 11.7 9.4

Motor vehicles and other transportation
equipment 371, 373-75, 379 3.8 3 . 7 3.5

Aircraft and missiles 372, 19 29.5 29. 4 20.7
Professional and scientific instruments 38 11.9 9 . 6 7.4

Scientific and mechanical measuring
instruments 381-82 2.8 2.8 2.9

Optical, surgical, photographic, and
other instruments 383-87 11.9 9.4 7.9

Other manufs.cturing industries
1

21, 27, 31, 39 .9 .8 .8

Lem than 20 companies.
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. WM

Gentlemen:

NSF-L1
(1969)

The basic statute of the National Science Foundation directs it
to collect and analyze information on the scientific resources of
the Nation. The annual survey of industrial research and develop-
ment is part of the Foundation's continuing program which measures
these resources. Similar surveys are conducted in the Federal
Government, universities and colleges, and nonprofit organizations.
We will greatly appreciate your cooperation in completing the en.-

closed questionnaire.

Data obtained in the industry surveys assist Government officials
in formulating policies and programs to strengthen science and
technology. They also permit company administrators to compare
their R&D programs with those of other firms and industries.

Az in previous years, the U.S. Bureau of the Census will collect
and compile the survey responses for the Foundation.

We appreciate your past and continuing participation in this cur-

vey. We will be pleased to send your compagy a copy of the pub-
lished report upon request.

Sincerely yours,

Planning Director

Enclosures
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RD-1-1,1

(1969)

Gentlemen:

U.S. DEPARTMENT OF COMMERCE
Bureau of the Census
Washington, D.C. 20233

OFFICE OF THE DIRECTOR

Enclosed are copies of Form RD-1, "Survey of Industrial Research and
Development During 1969"; a letter from the National Science Foundation
which sponsors this survey, emphasizing the importance of the data; and
an instruction manual to assist you in completing your report. Your 1969
report on Form RD-1 should cover your entire company, unless otherwise
designated.

nur report to the Census Bureau is confidential by law (Title 13,
United States Code, Section 9). It may be seen only by sworn Census
employees and may ba used only for statistical purposes. The law also
provides that copies retained in your files are immune from legal process.

If you have any questions regarding this report, please write to the
Industry Division, Bureau of the Census, Washington, D. C. 20233.

Sincerely,

i)v
GEORGE H. BROWN
Director
Bureau of the Census

Enclosures
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DUE DATE: 30 DAYS AFTER RECEIPT OF FORM Budee'l Barest] No. 41-R1883; Anproa: Expires 1.)e7rmber 11, MI)

FORM RDA
A1'1.14.414

U.S. DEPARTMENT '.10MMERCE
But/EAU OT TNE CsNlIJS

COLLECTING AND COMPILINi. AGENY FOR
THE NATIONAL SCIENCE FOONDATiON

SURVEY OF INDUSTRIAL RESEARCH
AND DEVELOPMENT DURING 1969

NOTICE - Your report to the Census Bureau is confidential by law iTitle 13.
U.S. Code). It may be seen only_by sworn Census employees and may be used
only to; slatiAlical purposes. The law also pro%ides that copies retained in
your Hes. arc Immune from legal proeess.

TO: Bureau of the Census
Jeffersonville, Indiana 47130

GENERAL INSTRUCTIONS
Please complete and return this form in the

envelope provided within 30 days. Retain the
file copy for your r.rcords. This report should
cover your entire uompany, including all sub-
sidiaries and affiliates, unless otherwise
designated.

Enter "None" where appropriate, rather than
leaving a blank space.

Reasonably accurate estima les are acceptable.
Be sure 1968 and196. figures are comparable.

PLEASE READ ENCLOSED INSTRUCTIONS
BEFORE COMPLETING THIS FORM.

ITEM 1 - NAME AND ADDRESS OP COMPANY (Please correct
any error in name And Address InviudinP. ZiP cud.)

(PLEASE RETURN THIS COPY)

i(;roupi'urvey
4 4001

Dora supplied in item 2 and in item SC, columns
2 and 4, for 1969 on this form will sansfy
the mandatory reporting requirement of
Census ions MA-721 (Title 13 U.S. Code).

CENSUS USE
ONLY

Name of person who suppliel 1968 data

1

Section 1,- GENERAL COMPANY DATA
IMIMIIbM)

ITEM
2 A. Net sales and receipts of this company tThousands of dollars)

C.T. 1 ,_. Ow 11 )969

2001 i
B. Total company employment in all activities during

the pay period which includes the 12th of March. 19611 and 1969 2002

ITEM
3

...--.-w.
Are research and development expenditures for entire company,
including subsidiaries and affiliates, reported on this form? rT, Yes :::j No
If "No, please explain in Remarks or transmittal letter.

Section RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY IN THE UNITED STATES
(Exclude R and D financed by the company but performed by othe s. Report such R and D in section 111.)

ITEM
4

NUMBER OF RESEARCH AND DEVELOPMENT
SCIENTISTS AND ENGINEERS (See instructions)

A. Federal research and development

C.T.2 I -..

January
1970

Mon-years
for 1969*

L.:..,

3001

B. Company and other research and development 3002

C. TO AL A B) 3099NUMBER (Sion of and s

For compantes in which the number of research and aeveiopment arient
change significantly during 1969, the average of columns 1 and 2 will supply
for column 3. Other companies may use the average of quarterly or monthly

sts and engineers did not
an acceptabk estimate

employment figure,.

ITEM
5

pleas.
cam.
piers
5E

also
I
Lew

COST OR RECEIPTS FOR RESEARCH
AND DEVELOPMENT PERFORMED
WITHIN THE COMPANY BY MAJOR
TYPE AND SOURCE OF FUNDS

A. Basic research

C.T.2
ww .-..kv-w--e-wwwr
,,,,.............,19113.

TOTAL iii

Thousands of do la -c
1969

Fede al II
funds

Lompan nrrt II
other funds. t...-..

except Federal

TOTAL NI
(Sun: or ,---.

co:umns 2 and 3)

3510 3 3 3 3

B. Applied j
research and
development

1. Applied research 3521

2, Development 3522

3. Total (Sue al finest anti 3) 3529

C. TOTALS A 3399 8f,Sum of and 733)--0.
0 1968 TOTALS .

-i .

E. Company and
for the ear

other funds, xcept Federal budgeted
8

. .., .7...,,,.. ,,),..4

1970

ITEM
6

COMPANY RESEARCH AND DEVELOPMENT ALLOWED
AS INDIRECT COSTS OF FEDERAL CONTRACTS
Approximately what amount of th total reported in item SC, column 3, was allowed
os Indirect costs of Federal contracts? (ln accordance with ASPR Regulation
15,205 and the same regulation as used in NASA and other Federal contracts.)

C T 1
Thousands of dollars

INS 12. 1969

3900 4 ,

ITEM
7

COST OR CONTRACT VALUE OF RESEARCH AND DEVELOPMENT
PERFORMED WITHIN THIS COMPANY BY MAJOR TYPE OF EXPENSE
A. Wages and salariee. of research and development scientists and engineers 4010 4
B. Wages and salaries of all supporting personnel

(include technicians. secretaries and other personnel) 4020

C. Costs of materials and upplies consumed (do not include in this item com-
ponents, models. and other materials supplied bv otherresearch organizations) 4030

D. Other costs (include service and supporting costs,
depreciation, and share of overhead) 404 ..-'

E. TOTAL COSTS (Sum of A through 8) (Same as item SC, columns I and 4) 4099 , ,

ITEM
3

FIELDS OF BASIC RESEARCH (Of the total reported in item 5A
for basic research, please give cost for the following fields.)

1. Chemistry 3001

5002

i.';',':
,

't '4-
- , ..2, Engineering (including Metallurgy)

3. Geological sciences 5003 ,

4. Mathematics $004

5. Physics S005

6. Astronomy 5006

7. Atmospheric sciences 3007

8. Oceanography 3008
....0 4

-
9. Biological sciences 5009

10. Clinical medical sciences 5010

11. Other sciences 5

12, TOTAL BASIC RESEARCH COSTS (Same as item SA, columns I and 4) 5099 1 ,

ease comp ete orw ond sign certification on reverse sl e. USCOMM.on



&petit... ll - RESEARCH AND DEVELOPMENT PERFORMED WitNIN THE COMPANY IN THE UNITED STATES - Continued
(Exc lode R and D financed by the company but performed by otbers. Report each II and D In section III./

ITEM
9

APPLIED RESEARrI4 AND DEVELOPMENT EtY PRODUCT
GROUP 101 the incil ieri.ircd in item IP, /inc. 1, fnr applir.d
lr', t..1 r , il awl 3..-lognient, please pry, r-ost of project kr
...lir), irl Ow ilovrins,)

1. -.1,... cu..rgy uexi. e:-. .S.-e trINtru,..'non Manual page 6)

C. T. 2

Vrn
6200

Thousands of dolla it
- 1913 1969

,...?tirgleallIrMIIIIFI

EIMIERM
=:"Vf;.%.

MOM
Federal 3

'0''';',W,1%,A.??.:::.0

Total n
w..().X.,-::,-,-,{/.7,

^. Food and Icindred products
, t P.ii.,, ;IA prAucts 6220 IIIIIIIIIIIIIII

4. Industrial inor anic and orc chemicals 6281

'S. Plasties materials and svnthette resins, rubber, and fibers 628

h. Drugs 6 83

7. Agricultural chemicals 6287

ft. XII other chemicals. 6289

'4. Petroleum refining and extraction 6290

10 Rubber and raise eliallt`011,4 plastics products 6300
.--

H. Mont, clay, glass, and concrete products 6320

12. Primary ferrous products 6331

3. Primary an osocondarynonferrous mnis 6339

14. 1 tibricated metal products 6340

6351ri. Engines and turbines
ac16. 1. arm m hinery and equipment 6352

ing, and materials handling mac ere17. Construction arm m 6333

18. Me alwtaking ma hinery and equipment 6334

19. Oilice, computing and accounting machines 6357

6359

6361

6362

6365

6366

._

20. Other machinery, except electrical
21. Het Int transmission and dratribution equipment
2- Elertriral industrial apparatus
3. 11-rdki and television receiving sets,

except cornmnication types

Z4. Elertronii components and accessories,
t ommunicat ions equipment

5. Other electrical macinnery equipment and supplies 6369

6197

lanall11
IIIII IIIIIIII

=
26. Missiles
27. Space vehirles 13E3

IIEEIIIIIIIIIIIIIIIIIIIIIIIIIII
6371

MI111111111111111111

11.11.111111
28. erafl and parts
2,. Mot,,, vehilos rml equipment
36. Orher transportation equipment 6379

31. Professional and scientific instruments 6380

32, Ordnance, except missiles 6199

33, Other (Specify)
6998

14. TOTAL APPLIED RESEARCH AND DEVELOPMENT
CO51S (Same as Item $til, lino 3, columns 2, 2 and 4) 6999 s $ $

ITEM
10

COST OF RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY, BY STATE

war. an of the reaearch ond development costa reported ln Item 5C, column 4,
for 1969 performed In the Store listed In the address block (Item 1) of thls form? L-2, Yes El No

11 '"io.'' list the home State and an. other States in which the various R and D laboratories
..r Incilit,r.r. are located, and estimate the costs associated with each State. II desirable, report
'Jr, !.1, 10 per -nt of your i.Dtai us ''Not distrifulled by Stave:.

State
1.4.!rech additional sheet if necessary)

C.T. 1 ----YR*,.

Thous- ands of dollars
1969 54«s

.
71 4 i 11

B. 71

C. 71

0. 71 _.

.
71 -.... -,

F. 71 .
7199 4 iO. TOTAL COSTS (Same aa itern SC, coiJmna I and 4) --O.

See Ion III - RESEARCH AND DEVELOPMENT PERFORMED OUTSIDE THE DOMESTIC COMPANY WITH COMPANY FUND3

ITEM
11 TOTAL COMPANY FUNDS SPENT FOR RESEARCH

AND DEVELOPMENT ACTIVITIES PERFORMED OUTSIDE
THE COMPANY WITHIN STATES 11-ast

C T 1
Thouaanda of dollars

INN 1969 12

8001THE UNITED

lirmarks f A(tach additional sheer if necessary)

Name -if pers.-in to contset regarding this report Address (Number and street, rlty, State, ZIP coda) Telephone (Ater, code,
number, extension)

CERTIFICATION - This report )9 substantially accurate and has been prepared in accordance with instructions.

Name of . omoany Address (Norther and street, city, State. ZIP code)

Signature of authorired official Title Date

FORM .113 I l'aF40,

97
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DUE DATE: 30 DAYS AFTER RECEIPT OF FORM Ilndort Haman II-11181M pnrov Ea Ore, iort,

NOTICE .1 our ovutt to 110, (,io.to:11urrati i.,, r onlidennal b!, hiwi fit it-1.3. 1 .S. Lodel. It mai. be N.1111 out% 1+) sworn t.cnsu's employees
and ma ,. he used only ha raaristieal purposes. The law also pronirie.. that rope-- soalted in your 1ile.: are ,Inailia, from legal process.

,-Th" IIDV

t., ,-, aSPAATMENT OF COMMERCE
BURLAu ow THE CERsos,---,or!:.vo £059 I'

THE NATIONAL SCIZNCE FOUNOA T ION

ATTACHMENT TO FORM RO-1

SURVEY OF INDUSTRIAL RESEARCH

AND DEVELOPMENT DURING 1969

ITEM 1 - Nome and address of company /': ..,- . -e ,4 .on
.rrur In than, and addr,,,, 141.-10thni. /11' .'o.i

t,,, p ,,
4 4001

1PFEASF RETI.11N THIS COP\ :

Complete this .utaehment and return it
AN iti) th..110 N1PLFIED form 111)-1 to the
lier.,,ni of the CensusIeffersonv in,
Indiana. 171.10. CENSUS USEONLY--4. L.-1 L L L

The following supplementary information i3 equeated from you os one
of the companies with the largest research and development programs:

Breakdown of items 4 and 5 of Form RD1 - Comp.,- than make special tabulations or separate estimates
sties reporting Federal research and development of (or each of the company units that mav he loine
more than 81 million are asked to provide separate some work on (,overnment research and deve ,-nt.
figures for the three categories of Federal agencies: In part A below, please distribute the researchDepartment of Defense, Natirnial Aeronautics and
Space Administrution. and ail other Federal agencies. and development scientists and engineer man-

In general, most companies performing ,large itrteernts years them .1A. coltelle 3 of Fre.m 111)-11 di-
coing to the share of research and develep-of research and developmeat for the Covernment will rd

have .nie in* more separate orguntzational units m ent time devoted to each program.

A in part B below, please distribute the costs ofareed with the responsibility for most Federal
contracts. Reporting of the requested data has been the research and development work (Item X.
implified for onme companies b using they data ms colun 2 of Form RDel) by Federal agency.

available from the accounts of such units as the basis
for the overall company figures on the number ,rf Item 10 for companies with the largest research and
scientists and engineers id the costs of Federal development programs - Companies with the largest
programs. For examplet if R0 percent of the work for research and development programs are being asked
Federal agencies is performed by units with separate to report here the breakdown. by State. of I:ederal aS
aC Counts, it should be reasonable to estimate the o ell as total research ,iod development t For such
company totals on the basis of such figures rather 1 ompanies, Item in on Form R1)-1 will be kit blank.

ITEMS

4 45ND

!Breakdown) - RESEARCH AND DEVELOPMENT INFORMATION BY PRINCIPAL FEDERAL AGENCY
-A. 11,,,c,iti h mid development scientist and engineer man , ears

(Breakdrnrn of item .m. , oherm 3, of RD-1;
1. 1)ppartmrot or Defense

C.T. 1 Mwsnovirs IL
lot 19611

MOnyvUE a L
Mt 1969

3601

2. National Aeronautics and Administration 3602,..Siaer,

3. \it other Federal \gencies 3603

4. TOTAL FEDERAL SCIENTISTS AND ENGINEERS 3699

B. Cost of Federal research and development (hiring 190
(13realttiown 11 tiro. 5C. r.)lumn 2. of RI).1)
1. Department of Defense _

C.7,1
Thousimda ot

1966 1969
3701 f _

2. National Aeronautics and Space \dministratioti 3702

3. All other Federal .Agencies 3703

4. TOTAL FEDERAL RESEARCH AND DEVELOPMENT 3799 1 5 .'''''4.'
I TEM

10

-

COSTS OF RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY BY STATE
Were all of the research and development costs reported in item 5C, column 4, on Form RD-1
for 1969 performed in the State listed in the address block (item 1) of this form? ' Aes
If -No.- list the home. State and any +ahem- 'Stat C'S in whith the various researvh and
.1..,..topment laboratories or facilities are tica ed. and estimate the costs associated with
each State. If deeirable, report up to 10 perm t of roar total as "Not distributed le. State."

State
(Attach an additional sheet iinecetisury) C.T. 1

71

Research and devalori at (Thousands al donor:4)
A96B 1969

FedejL 1.1,

I
Tgtal

I_ 4

Federal 1 4

1

TONI 1

A.
B. 71

C, r71

D. 71

E. 71

F. 7

G. 71

H. 71 1.....----

I. 71

J. 71

K. 71.,
71

71.g.
71 . .....

0. 71

TOTAL COSTS
7199 5 5P. tssaie i,s ;ram SC. F0177: RD 1)

Use rave se side for rema ks

(48

`,P5C01,...!)C



worm RD-1
(instruction Manual)

U.S. DEPARTMENT OF COMMERCE
BUREAU OF THE CENSUS

COLLECTING AND COMPILING AGENT FOR
THE NATIONAL SCIENCE FOUNDATION

WASHIN GTON. D.C. 20233

INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH AND DEVELOPMENT DURINS 1969

Outline of instructions Page Outline of instructions
,

Page

GENERAL Methods of Estimating Research and
Information about reporting: Additional forms 1 Development By Major Tyi. . _ . 4
Companies new to survey 1 Source of Funds 5
Preposted figures 1 Item 5 Column 2, Federal 5
Revision of figures 2

Item 5 Column 3, Company and Other
Coverage-reported unit, period,
Geographic area 2

Except Federal 5

Item 5E Funds ' Jdgeted for 1970 5
Section I GENERAL COMPANY DATA 2 Item 6 Company Research and Development

Item 2 Sales and Employment for Company . . . 2 as Indirect Cost of Federal Contracts 5

DEFINITION OF RESEARCH AND Item 7 Cost of Research and Development
DEVELOPMENT . 2 by Major Type of Expense 5

Section II . RESEARCH AND DEVELOPMENT Item 8 Fields of Basic Research 5

PERFORMED WITHIN THE COMPANY IN Item 9 Applied Research and Development
THE UNITED STATES

. 3 by Product Group . 5
Item 4 Number of Research and Development
Scientists and Engineers 3

Item 10 Costs of Research and Development

Costs of Research and Development Performed Within the Company, by State 8

Inclusions, Exclusions 3

Cost or Receipts for Research and Develop-
ment Performed Within the Company by Major

Section III REPORTING OF RESEARCH AND
DEVELOPMENT PERFORMED OUTSIDE OF

Type and Source of Funds 3 COMPANY WITH COMPANY FUNDS 8
Type of Research 4

Item 11 Total Company Funds Spent for
Item 5A Basic Research 4 Research and Development Activities
Item 5B1 Applied Research 4 Performed Outside the Company Within the
..em 5B2 Development 4 United States 8

GENERAL
Information about Reporting: Additional Forms
Reporting on this form may require that companies
resort to the use of estimates in answering some of
the questions. We are satisfied, however, that the
comparability of data among companies with research
and development programs is sufficient to develop
meaningful totals and measures of changes from year
to year.

If you require additional copies of the form, write to
the Bureau of the Census, Jeffersonville, Indiana
47130. If you have any questions regarding reporting
on this form, write to the Bureau of the Census,
Washington, D.C. 20233.

Companies Reporting in Survey for the First Time
Companies not reporting in 1968 Survey should fill
in the figures for both years. If the company had no

expenditures for research and development, complete
only "Item 2." Enter "No R & D" in the space for
remarks on page 2 of the form, sign and return the
form.

Figures for Earlier Years ar Preposted on the Form -
If your company reported on Form RD-1 for 1968,
certain figures from that form have been copied to
the present form. Please describe in the "Remarks"
section (page 2 of the form) the reasons for any
substantial increases or decreases in the 1969 figures
entered on this form when compared to corresponding
1968 figures. Examples of such reasons are new
governMent contracts, acquisitions and disposals,
revised accounting method, etc. If you acquired or
disposed of a unit performing an important amount
of research and development during the two-year
period, please identify the unit in remarks, and give
the total amount of research and development
accounted for by such unit.

91



Revision of Earlier Year Figures The 1968 figures
should be revised if necessary to assure compara-
bility with 1969 data. Pleas explain in remarks,
any significant change in the 968 figures. If your
company did not report for 1)68 or no entries have
been entered in the 1968 column, fill in the figures
for both years.

Report for Your Entire Company Research and
development activities for your entire company should
be reported, including all subsidiaries and divisions
of the company. If you desire to hav e subsidiaries
report separately, please write to the Census Bureau
and list your subsidiaries.

Period Covered by Report The figures reported
should cover the calendar year if at all possible.
However, fiscal year data are acceptable for all
items except employment, provided your fiscal year
ends between September and March. Please report
employment figures (Items 2B and 4) for the period
identified in each of the items mentioned.

Geographic Area Covered The data are intended
to relate to business firms in the fields of manu-
facturing, minerals and other economic areas which
operate one or more establishments in one or more
of the 50 States or the District of Columbia.

Section 1 GENERAL COMPANY DATA

Item 2 Sales and Employment for Company In

Item 2A, report the net sales and receipts of this
company and its subsidiaries to customers outside the
company. (Exclude domestic intra-company transfers
and sales by foreign subsidiaries. Include transfers
to such foreign subsidiaries, however.) The reported
figures should represent value f.o.b. plant after dis-
counts and allowances and should not include freight
charges; excise taxes should be included. In Item 2B
report the number of persons employed at the ccinpany
in all activities in the 50 States or the District of
Columbia during the pay period which includes the
12th of March, 1968 and 1969. This figure would be
the same as that shown by the company in Item 14
of Treasury Form 941, if the company filed one
Form 941 for the entire company.

DEFINITION OF RESEARCH AND DEVELOPMENT

Research and development includes basic and applied
research in the sciences and in engineering, and
design and development of prototypes and processes.
For the purposes of this questionnaire, research and
development includes activities carried on by persons
trained, either formally or by experience, in the physi-
cal sciences including related engineering, and the
biological sciences including medicine but excluding
psychology, if the purpose of such activity is to do
one or more of the following things:

FORM PD-1 NSTRLIC TION MANUAL

02

1. Pursue a planned search for new knowledge,
whether or not the search has reference to a specific
application.

2. Apply existing knowledge to problems involved
in the creation of a new product or process, including
work required to evaluate possible uses.

3. Apply existing knowledge to problems involved
in the improvement of a present product or process.

Research and development includes the activities
described above whether assigned to separate re-
search and development organizational units of the
company or carried on by company laboratories and
technical groups not part of a research and develop-
ment organization. We recognize that the reporting
activities of such latter groups will require the use
of estimates for some of the questions.

Activities to be Excluded from Research and Develop-
ment Research and development for purposes of
this survey does not include quality control, routine
product testing, market research, sales promotion,
sales service, research in the social sciences or
psychology, or other nontechnological activities
or technical services.

More specifically, exclude from research and devel-
opment such nonteehnological activities as market
research, including statistical surveys of product
acceptance, estimates of market size, and studies
of channels of distribution; and market development,
including the sale of either old or new products to
obtain acceptance of them in new outlets; economic
research and other research in the social sciences;
and legal work in connection with patent applications
and litigation, and the sale or licensing of patents.

Page 2

Also exclude from research and development such
technical services as: quality and quantity control
tests and analyses, trouble-shooting in connection
with breakdowns in full-scale production, including
related analytical work; technical plant sanitation
control; work required for minor adaptations of a
specific product to meet the requirements of a
specific customer, including installation and servic-
ing in a customer's plant; engineering and other
technical service furnished in accordance with agree-
ments to licensees outside the company; aid fur-
nished by the research and development organization
to manufacturing divisions to enable them to operate
in accordance with previously determined formulas,
standard practice instructions, or finished product
specifications; aid furnished to develop advertising
programs and to promote or demonstrate new products
or processes, including the cost of material furnished
for trial or demonstration; assistance in preparation
of speeches and publications for persons not engaged
in research and development; and experimental work
performe...1 at the request of the patent division to
provide information needed during the prosecution of
a patent litigation.



Section II RESEARCH AND DEVELOPMENT PER-
FORMED WITHIN THE COMPANY, IN THE UNITED
STATES

Item 4 Research and Development Scientists and
Engineers Scientists and engineers for this survey
are defined as all persons engaged in scientif ic or
engineering work at a level which requires a know-
ledge of physical or life sciences or engineering or
mathematics equivalent at least to that acquired
through completion of a four-year college course
with a major in these fields, regardless of whether
they held a college degree in the field.

As in the past, the figure on R&D scientists and
engineers will be obtained primarily from two sources:

1. Records on the number of scientists and engineers
assigned to research and development. Thi s source
is satisfactory so long as the scientists and engi-
neers of the unit are assigned to research and devel-
opment on a full-time basis (i.e., no more than 5 per-
cent of their time is spent on non-research and devel-
opment). For example, for company laboratories
performing only research and development, report
the number of scientists and engineers on the rolls in
January. For other units, use Source 2.

2. Figures on the proportion of total work time of
scientists and engineers that is devoted to research
and development. For example, if the engineering
department of a manufacturing plant had 60 scientists
and engineers in January 1970 and one-fourth of the
scientists' and engineers' time during that month
was charged to research and development projects,
the figure for the number of research and development
scientists and engineers included for that unit would
be 15.

Estimates of Man Years Each of the above 2
methods yields an estimate of man-months (for the
month of January). If the average of the two January
figures is representative of the entire year, the aver-
age should be entered in item 4C, column 3, as an
estimate of man-years. Otherwise, the figure in col-
umn 3 should be estimated separately on the basis
of quarterly, monthly, or other time records. Total
man-years of research and development scientists' and
engineers' time is the same as the average number
of scientists and engineers working during the year.

Separate figures are requested on the number of
scientists and engineers working on Federal ani
company and other research and development projects.
Where research and development work for the Govern-
ment and for the company is performed by the same
group of scien;ists and engineers, it will be neces-
sary to distribute the total number of such scientists
and engineers according to the program, Federal or
company, for which the research and development
work was performed; i.e. to use the proportion of the
total work time of research and development scien-
tists and engineers that is devoted to Federal and
company research and development programs, in order
to distribute the total reported in item 4C. The result-
ing figures should be reported to the nearest man-year,

in order to present a reasonable division of time assigned
to Federal and company and other research and devel-
opment programs.

Please divide the requested figures into the related
cost figures and check the resulting cost figure of
research and development per scientist and engineer
for reasonableness.

Cost or Receipts for Research and Development
Performed Within the Company by Major Type and
Source of Funds Include all costs incurred to slip-
port research and development, exclusive of cap_.-.1
expenditures, but including depreciation and cverhead.
If you perform research and development for others
on contract, include the total charged for the work
performed, including profit.

The relevant costs usually include but are not limited
to the elements listed below:

I. Wages, salaries, and related costs. Material and
supplies consumed (or purchased, if consumption
figures are not available); utilities, such as telephone,
telegraph, electricity, water, gas, and fuel; books and
periodicals; travel and entertainment costs and pro-
fessional dues.

2. Property taxes and other taxes (except income
taxes) incurred on account of the research and devel-
opment organization or on the facilities which the
research and development organization uses. Insur-
ance expense. Maintenance and repair, including the
maintenance of buildings and grounds, depreciation
on buildings, equipment, and vehicles; or rentals,
if any facilities are leased.

3. Company overhead. Estimate a fair share of the
cost of any functions which support research and
development activities. The basis and method of
estimating overhead costs will depen upon company
practice. The important point is to be sure that all
companies include an allowance for overhead. Items
normally covered in overhead include the following:

Personnel. including personnel, medical and safety
departments, and employee or industrial relations
department; accounting control and fiscal (Treasurer's
office); procurement and inventory, including pur-
chasing, receiving, inspection, storage, transporta-
tion, control, and issue of materials a nd supplies;
other services, including legal, public relations, shop-
work, analytical work, plant protection, rearrangement
of facilities, drafting, printing, duplicating, transpor-
tation of material and personnel, maintenance of motor
vehicles, messenger service, stenographic service,
and photography; salaries and related costs of
research executives not on the payroll of the research
and development organization.

Do not net your research and development expendi-
tures by the amount of royalties received from either
noncompany organizations or company units; or the
credits received for research and development work
charged or "sold" to other departments or divisions
of reporting company or to outside organizations.

Page 3

101 93



Types of Expense to be excluded from Research and
Development Costs Exclude from the cost of
research and development perforthed within the corn-.
pany the cost of research and development carried on
for the company by noncompany research and devel-
opment organizations of any kind; or fellowships,
grants, and gifts to promote research and development
or the study of the sciences and engineering. That
part of company held research and development con-
tracts subcontracted to resea-ch and development
organizations outside reporting company. All work
that was done for your laboratories and other tech-
nical units by noncompany organizations which are
not research and development organizations (for
example, model construction by a noncompany model
shop) is to be considered as a purchase of equipment,
material, or supplies for the company research organi-
zation rather than as subcontracted research ard
development.

Capital expenditures, royalties paid, patent expense,
income taxes, or interest. Income from sale of prod-
ucts manufactured in the research and development
organizaiion if these were sold to bona fide customers.

Item 5 Research and Development Performed Within
the Company by Type and by Source of Funds.

This item provides separate columns for reporting in
1969 the costs of research and development in Federal
cont.acts aroi subcontracts, and Company and Other
research and development by the three types, basic,
applied, and development. Definitions of "Federal,"
and or "Company and Other" are pr ovided below,
after the definitions of types and methods for esti-
mating the breakdowns by type.

Types of Research Breakdown the total reported in
Item 5 into the categories shown below:

Item 5A Basic Research Include the cost of
research projects which represent original investi-
gation for the advancement of scientific knowledge
and which do not have specific commercial objectives,
although they may be in the fields of present or poten-
tial interest to the reporting company.

Item 581 Applied Res( arch Include the cost of
research projects which represent investigation
directed to discovery of new scientific knowledge
and which have specific commercial objectives with
respect to either products or processes. Note that
this definition of applied research differs from the
definition of basic research chiefly in terms of the
objectives of the reporting company.

Item 5B2 Development Include the cost of proj-
ects which represent technical activity concerned
with nonroutine problems which are encountered in
translating research findings or other general scien-
tific knowledge into products or processes. Do not
include routine technical services to customers or
other items excluded from definition of research-
development above.

Methods of Estimating Research and Development
Expenditures by Type Many of the companies in
this survey have accounts they believe substantially
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meet the definitions used in this survey for basic
research, applied research, and development. In most
cases, companies have found it possible to allocate
their own accounts to these categories.

If your company does not keep records that meet or
can be allocated to these specific categories, there
are two principal ways to reduce the task of providing
the data requested.

1. Isolate the projects that clearly fall in the develop-
ment category. If your company fabricates products,
such development activity will include the design,
construction, and testing of prototypes and models.
Some defense contracts typically call for several test
models. If your company's research and development
frequently involves the development of a "process"
as in chemicals and petroleum, such development
activity would include operations beyond the bench
scale, primarily the design and operations of pilot
plants cc semiworks.

2. Isolate the organizational units whose research
and development can be readily classified. If a com-
pany has two or more laboratories, the expenditures
of some of these laboratories may be all classified
in one or another type of research and development
on the basis of the function assigned to the laboratory.
There are laboratories assigned only development
type work. There are others engaged only in applied
or basic research. If research and development work
is done in production units as well as in various
laboratories, the research and development work in
the production units will generally be of a develop-
ment type.

The separate classification of clearly identified
development operations, particularly in the industries
producing expensive prototypes, will greatly reduce
the balance to be distributed. The distribution will
have to be estimated on the 1,,asis of a review of indi-
vidual projects or on the basis of other summaries of
the work. Please use the definitions for basic,
applied, and development, as given above. lf,
despite these instructions, you feel that you are
unable to distribute your research and development
expenditures into groupings approximating the cate-
gories requested, please write to the Census Bureau
describing your accounts and indicating your special
problem& The Bureau may be able to make or obtain
some suggestions that will be helpful in completing
the report form.

Types of Activity Included in Development The
design and operation of pilot plants o r semi-works
plants so long as the principal purposes are to obtain
experience and to compile engineering and other data
to be used in evaluating hypotheses, in writing prod-
uct formulas or in establishing finished product speci-
fications, in designing special equipment and struc-
tures required by a process, and in preparing operating
instructions or manuals. The engineering activity
required to advance the design of a product or a
process to the point where it meets specific functional
and economic requirements and can be turned over to
manufacturing units. The design, construction, and
testing of preproduction prototypes and models and
"engineering follow-through" in ti._ early production
phase is included.

*



The development of designs for special manufacturing
equipment and tools is included but tool making and
tool tryout are not included. The preparation of
reports, drawings, formulas, specifications, standard
practice instructions or operating manuals, and other
media for transmitting to operating units information
obtained from the above activities is included. How-
ever, the production of detailed construction drawings
or manufacturing blueprints is not included. The
question, "When does development end and production
begin?" is often asked. If the primary obj ective is
to make further improvements on the product or
process, then the work comes within the definition
of research and development. If, on the other hand,
the product or process is substantially "se t," and
the primary objective is to develop markets or to
do preproduction planning, or to get the production
process going smoothly, then the work is no longer
research and development.

Source of Funds A separate column in Item 5 is
provided for each of the following:

Item 5, Column 2 Federal Include the cost ot
work done on research and development contracts
or subcontracts, and research and development por-
tions of procurement contracts and subcontracts
during the year.

Do not include here, or elsewhere in the report,
research and development contracts and the portions
of procurement contracts that you subcontracted to
other research and development organizations. To do
so would cause duplication in the st ati ideal totals
derived from these reports.

Item 5, Column 3 Company and Other Include the
cost of all company-sponsored research and develop-
ment performed within the company. (Report company-
sponsored research and development performed outside
the company in Item 11.) Research and development
is performed by a few manufacturing companies for
others than the Federal Government. Such research
and development should be included in this column.

In Item 5E, report the expected or estimated cost of
company sponsored research and development that will
be performed within the company during 1970

Item 6 Company Research and Development Allowed
as Indirect Costs of Federal Contracts Enter in
Item 6, the approximate amount of company-initiated
research and development costs (included in Item 5C,
Column 3) which was allowed as indirect costs of
Federal contracts. These charges are allowed in
accordance with ASPR Regulation 15.205 and the
same regulation as used in NASA and other Federal
contracts.

Item 7 Cost or Contract Value of Research and
Development Performed Within the Company by Major
Type of Expense The type of information re-
quested here will be available for separate research
and development organizational units or for companies
with separate research and development accounts.
It is not requested that special analyses be made of
cost records where research and development and
other functions are combined and if existing records
do not yield estimates for this item, the item need
not be completed. However, if most research and
development is performed in units where summaries
are regularly prepared by element of cost it should

be possible to base the breakdown of research and
development cotits upon the records of such c8tab-
11 shments.

For wages and salaries report the gross earnings paid
in calendar year 1969 to employees engaged in
research and development, including dismissal pay,
paid bonuses, vacation and sick-leave pay, and com-
pensation in kind, and prior to such deductions as
employees' Social Security contributions; withholding
taxes, group insurance, and savings bonds. (You
should follow the definition of salaries and wages
that is used bor calculating the withholding tax.)
Include salaries of officers in the research estab-
lishment(s), if a corporation; exclude payments to
proprietor or partners, if an unincorporated concern.
Exclude payments to members of armed forces and
pensioners carried on your active payroll. (Scientists
and engineers are defined on page 3 (Item 4).)

For materials and supp,"--:, report the delivered cost
for all purchased materials consumed, whether received
from other companies, withdrawn from inventory, or
received from other establishments of this company.

Item 7C Materials and Supplies, and Item 7D
Other Costs may be combined if a separate figure
cannot be obtained or reasonably estimated from
present accounts.

Item 8 Fields of Basic Research The following
definitions are supplied for fields included in the item:
Engineering Includes aeronautical, astronautical,
chemical, civil, electrical, and mechanical engineer-
ing, and metallurgy and materials.

Geological sciences Includes geodesy, hydrology,
geochemistry, seismology, soil sciences, etc.

Atliospheric scincs Includes aeronomy, weather
modification, meteorology, etc.

Biological sciences All sciences, other than
clinical medical sciences, which deal with life
processes, including plant and animal sciences,
bacteriology, pathology, microbiology, pharmacology, etc.

Clinical medical scincs All sciences concerned
with the use of scientific knowledge for the iden-
tification, treatment, and cure of disease. Includes
internal medicine, neurology, preventive medicine
and public health, psychiatry, dentistry, pharmacy, etc.

Other sciences To be used for multidisciplinary
and interdisciplinary projects which cannot be clas-
sified within one of the above primary fields of
science.

Item 9 Applied Research ond Development by
Product Group Enter both Federal and total costs
of Applied Research and Development by product
group. Costs should be entered in the field or product
group in which the research and development project
was actually carried on regardless of the classifica-
tion of the field of manufacturing in which the results
are to be used. For example, research on an elec-
trical component for a farm machine should be
reported as research on electrical machinery. Also,
research on refractory bricks to be used by the steel
industry should be reported as research on stone,
clay, glass, and ccocrete products rather than primary
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ferrous metals, whether performed in the steel indus-
try or the stone, clay, glass, and concrete industry.
Research and development work on an automotive
head lamp would be classified in Group 25, regard-
less of whether performed by an automotive or elec-
trical company. Fields of Applied Research and
Development ate listed below. For those companies
familiar with the Standard Industrial Classification,
the 1967 SIC number or numbers are given after each
title. Note, however, that the SIC definition here
..ipplies to the field of research and development
.ffort, and not necessarily to the field in which your
company's manufacturing output is classified.

Product Group

1 Atomic Energy DevicesApplied Research and
Development on atomic energy devices, previously
reported separately, should be included with re-
search and development as classified in the
categories listed on lines 2-33. Examples of the
fields of research and development activities on
atomic energy devices and the product groups in
which such activities should be reported are as
follows.

Activity
Product

group
No.

Radioactive isotopes and other
radiation sources 4

Partially fabricated reactor fuel element
materials and control rods 12

Nuclear reactors
Reactor components and equipment
Core structurals (barrels, cans, boxes,
plates, etc.)
Heat exchangers and condensers

Valves

Complete reactor fuel elements and contTol
rods for use in:

14

Propulsions
Power plants
Other

Atomic waste casks
Fuel handling equipment
Control rod drive mechanism and
components for:

Power plants
Propulsions 2

Other
Pressurizers, components and auxiliary
equipment

Pumps
Accessory instrumentation for reactor
control ... 22

Atom smashers (prticle accelerators) .. 24

Hot laboratory equipment
Special instrumentation

)31
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2 Foods and Kindred Products (SIC 20) Foods
and beverages for human consumption and certain
related products, such as vegetable and animal
fats and oils, prepared feeds for animals and
fowls.

3 Textile Mill Products (SIC 22) Mill preparation
of fibers and mill manufacture of yarn, thread,
braids, twine, and cordage; manufacture of broad
and narrow woven fabric, knit fabric, carpets and
rugs from yarn; dyeing and finishing fiber, yarn,
and knit apparel; coating, waterproofing, or other-
wise treating fabric; the integrated manufacture
of knit apparel and other finished articles from
yam; the manufacture of felt goods, lace goods,
bonded fiber fabrics, and miscellaneous textiles.

4.Basic Industrial Inorganic and Organic Chemicals
(SIC 281). Includes radioactive isotopes and other
radiation sources.

5 Plastics Materials and Synthetic Resins, Syn-
thetic Rubber, Synthetic and Other man-made
Fibers except glass (SIC 282) Exclude glass.

6 Drugs (SIC 283) Medicinal Chemicals, biologi-
cal and botanical products, and pharmaceutical
preparations.

7 Agricultural Chemicals (SIC 287) Fertilizers,
agricultural pesticides, and c ther agricultural
chemicals.

8 All other Chemicals (Balance of SIC 28) Explo-
sives, soaps, glycerins, detergents and cleaning
preparations, paints and varnishes, toilet prepara-
tions, and miscellaneous chemical products.

9 Petroleum Refining and Extraction, and Natural
Gas (SIC 13 and 29) Exclude geological and
geophysical exploration activities.

10 Rubber and Miscellaneous Plastics Products
(SIC 30) Fabricated rubber such as industrial
and mechanical rubber goods and fabricated
plastics products.

11 Stone, Clay, Glass, ond Concrete Products
(SIC 32) Ceramics, glass, clay products, abra-
sives and asbestos products, cement, stone prod-
ucts, concrete products, and other non-metailic
mineral products.
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;2 Primary Ferrous Products (SIC 331, 332, 3391,
and 3399) Products of blast furnaces, steel
works, rolling and finishing mills, iron and steel
castings and forgings. Includes partially fabri-
cated reactor fuel element materials and control
rods.

13 Primary and Secondary Nonferrous Metals (Balance
of SIC 33) Primary and secondary smelting and
refining of nonferrous metals; rolled, drawn, and
extruded nonferrous metal products, castings
and forgings.

14 Fabricated Metal Products (SIC 34) Tinware,
hand tools, non-electric heating apparatus, fabri-
cated structural metal products, metal stampings,
fabricated wire products, etc. Includes: nuclear
reactors; reactor components and equipment; core
structurals (barrels, cans, boxes, plates, etc.);
heat exchangers and condensers; valves; complete
reactor fuel elements and control rods for use in:
propulsions, power plants, and other systems; atomic
waste casks.

15 Engines and Turbines (SIC 351) Steam engines,
steam, gas and hydraulic turbines, diesel and
other internal combustion engines, n.e.c.

16 Farm Machinery and Equipment (SIC 352) Farm
machinery, including tractors for farm use.

17 Construction, Mining, and Material Handling
Machinery and Equipment (SIC 353) Construc-
tion, mining, and oil field machinery and equip-
ment, elevators, conveyors, hoists, industrial
trucks, tractors, trailers and stackers.

18 Metalworking Machinery and Equipment (SIC 354)
Machine tools, dies, machine tool accessories,
rolling mill machinery, power driven hand tools,
wire fabricating machinery and equipment, and
automobile maintenance machinery and equipment.

19 Office, Computing, and Accounting Machines
(SIC 357) Typewriters; electronic computing
equipment; calculating and accounting machines;
scales and balances (except laboratory); and
other computing and office machines.

20 Other Machinery, Except Electrical (Balance of
SIC 35) Special industrial machinery, except
metalworking, such as food products machinery,
textile and paper industries machinery, general
industrial machinery and equipment, and miscel-
laneous machinery except electrical. Includes
atomic fuel handling equipment; control rod drive
mechanism and components for: power plant,
propulsions; pressurizers, components and
auxiliary equipment; pumps.

21 Electric Transmission and Distribution Equipment
(SIC 361) Electric measuring instruments and
test equipment, power, distribution and specialty
transformers, switchgear and switchboard trans-
formers, etc.

22 Electrical Industrial Apparatus (SIC 362) Elec-
tric motors and generators, motor starters and
controls, welding apparatus, carbon and graphite
brushes, electrodes, capacitors, condensors,
and rectifiers. Includes accessory instrument-
ation for reactor control.

23 Radio and Television Receiving Sets, Except
Communication Types (SIC 365) Radio and
television receiving sets, except communication
types and phonograph records.

24 Eluctronic Components and Accessories, Com-
munications Equipment (SIC 366-67) Electron
tubes, cathode ray tubcs, resistnrA-capacitors,
transformers and other components for electronic
end products, solid state electronic levices, and
telephone and telegraph apparatus. Also includes
electronic guidance control sub-assemblies, radar
and radio equipment, and electronic sighting
devices. Includes atom smashers (particle
accelerators).

25 Other Electrical Machinery Equipment and Supplies
(Balance of SIC 36) Household appliances, elec-
tric lighting and wiring equipment, and miscella-
neous electrical machinery equipment and supplies.

26 Missiles (SIC 192) Including frames or struc-
tures, launching and handling support equipment
and work on the missile systenr as a whole. Elec-
tronic guidance control sub-assemblies and radar
should be included in Group 24 above. Rocket
motors should be included in Group 28 below.

27 *ice Vehicles (SIC 192) Including frames or
structures, launching and handling support equip-
ment and work on the space vehicle as a whole.

28 Aircraft and Parts (SIC 372) Piloted am_
unpiloted aircraft and parts of all types, inc luding
engines and auxiliary equipment such as landing
gear, deicing equipment, turrets and turret drives,
and other auxiliary equipment specifically adopted
for aircraft. Radar and radio equipment and elec-
tronic sighting devices should be included in
Group 24 above. Aeronautical instruments should
be included in Group 31 below.

29 Motor Vehicle s and Equipment (SIC 371) Applied
research and development related to motor
vehicles, including automobiles, trucks, busses,
and special purpose motor vehicles such as
ambulances, fire engines, personnel carriers,
amphibian motor vehicles, and truck and auto-
mobile trailers, and to motor vehicle equipment
and parts (exclude batteries, tires, engine elec-
trical equipment, etc.).
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30 Other Transportation Equipment (Balance of
SIC 37) Ship and boat building and repairing,
railroad equipment. motorcyc les, bicyc les and
parts, etc.

31 Professional Scientific and Controlling Instru-
ments, Photographic and Optical Goods; Watches
and Clocks (SIC 38) Engineering, laboratory,
and scientific and research instruments, instru-
ments for measuring, controlling and indicating
physical characteristics. Optical instruments
and lenses, surgical, medical, and dental instru-
ments; fire control apparatus; ophthalmic goods,
photographic equipment; and watches, clocks, etc.
Includes hot laboratory equipment, and special
instrumentation.

32 Ordnance, Except Missiles (balance of SIC 19)
Artillery, small arms, ammunition, tanks, and
parts, etc.
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Item 10 Cost of Research and Development Per.
formed Within the Company, by State List the
States in which your research and development
laboratories or facilities are located and report the
cost of research and development for each State. It
is not intended that information reported reflect
individual assignments outside the home State of
the particular research staff. As much as 10 per-
cent of the total may, if desired, be reported as
"Not distributed by State."

Section III RESEARCH AND DEVELOPMENT PER-
FORMED OUTSIDE THE COMPANY

Item 11 Total Company Funds Spent for Research
and Development Activities Performed Outside the
Company Within the United States Report the
amount of company funds s?ent for research and
development performed outside of the company within
the United States. This item includes contracts to
outside organizations, but specifically excludes
subcontracting of Federal Government or other com-
pany contracts.
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U.S. DEPARTMENT OF COMMERCE
Bureau of the Cnsus
Washington, D.C. 20233

JW-1 ui;o1enientary jnstructiori Sbeet, 1969

Figures from your 1968 report have been entered in red in the 1968
columms of the present form.

The 1968 entry for one or more items on a form may be omitted. If,
from our editing, we judged an entry to be incorrect, due to rounding,
bracketing, unusual relationship with other items, etc., it was changed
in our machine editing. Such items have not been preposted. In such
cases, please compare with your 1968 file copy, enter the correct 1968
data, or confirm the original figure. Write us if you have any questions.

Do not bracket items. Please use reasonably accurate estimates to
report detail, where necessary.

Note Item 9, lines 23, "Radio and television receiving sets, except com-
munication types," and 24, "Electronic components and accessories, com-
munications equipment." These two items were combined through 1967. If
you perform research and development in these fields, please report these
items separately for both 1968 and 1969. We incorrectly preposted the
combined figure when last year's form was mailed to you. Therefore, no
1968 data have been preposted for these items although the combined
amount is included in the Item 9 total for 1968.
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